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c HAP. IX. 
of Biſmuth. 


N 1SMUTH, or tin glaſs, is a ſemi- 
P metal, of a yellowiſh white, very 
ponderous, and diſpoſed in large 

Z plates. It ſcarcely yields at all to 
the ſtrokes of the hammer without breaking 
into ſmall brilliant pieces, and may even be 
beat into powder. By immerſion in water, it 
loſes about rs of its weight. It is ſuſcep- 
Vor. III. A tible 
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tible of cryſtallization, in the form of po- 

lygonal priſms, which are diſpoſed in quad- 
rangular ſolids, perfectly ſimilar to thoſe of 
marine ſalt. It has ſcarcely any ſmell or 


Biſmuth is often found native. It is 
known by its yellowiſh brilliant colour; 
its ſoftneſs, or yielding to the knife; its 
| laminated texture when broken; and, more 
eſpecially, by its very great fuſibility. It is 
ordinarily cryſtallized in triangular laminæ, 
which are placed one over the other flant- 
wiſe. I am in poſſeſſion of ſpecimens of 
this ſemi-metal, in the form of very regu- 
lar octahedrons; its gangue is commonly 
quartzoſe. It is found at Scala, in Neritia, 
in Dalecarlia, and at Schneeberg in Ger- 
many. ; 

Many modern mineralogiſts doubt the 
exiſtence of the arſenical ore of biſmuth. 
Some of them however affirm that this ore is 
chatoyant, and commonly diſpoſed in ſmall 
glittering laminæ of a bright grey colour. It 
is likewiſe, according to theſe authors, almoſt 
always mixed with native biſmuth and co- 
balt, whoſe reddiſh effloreſcence is ohſerv- 
able on the ſurface of the ſpecimens, 

The ſulphureous ore of biſmuth is of a 
whitiſh grey, inclining to blue, with point- 
ed facets, or acute priſms; it has the bril- 
liancy and colour of lead ore, or galena, and 
almoſt always exhibits ſquare facets ; but it 

is 
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is never found in fragments truly cubical. 
It may be cut with a knife. It is very 
rare, and is found at Baſtnas in po omg 
and at Schneeberg in Saxony. | 
Cronſtedt likewiſe ſpeaks of a martial ore 
of biſmuth, which he ſays is found in large 
cuneiform ſcales at Konſberg in Norway. 

Laſtly, biſmuth is ſometimes met with in 
the calciform ſtate. This is in the form of 
a granulated effloreſcence, of a greeniſh 
yellow, and never of a red colour, on the 
ſurface of ores of biſmuth. Mr. Kirwan 
thinks that the calx of biſmuth is united 
with the cretaceous acid. Some mineralo- 
giſts affirm, that the native vitriol of biſ- 
muth is mixed with this calx. 

To make an aſſay of the ore of biſmuth, it 
is uſually reckoned ſufficient to expoſe it to a 
low degree of heat in a crucible, together 
with a certain quantity of reducing flux. 
As biſmuth is volatile, the fuſion ſnould be 
made as quickly as poſſible; it would in- 
deed be better to make this aſſay in cloſe 
veſſels, as Cramer recommended. 

The ſmelting of biſmuth in the large 
way, is not attended with more difficulty. 
A cavity is made in the earth, which is co- 
vered with billets of wood placed one on the 
other; the wood is ſet on fire, and the ore 
being broken ſmall, is thrown in it. The bif- 
muth melts, and runs into the cavity, where 
it takes an orbicular form. In other places 
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the trunk of a pine tree, hollowed into the 
form of a gutter, is placed in the earth in 
an inclined poſition, and wood laid over it; 
the biſmuth is thrown on this combuſtible 
matter after it is ſet on fire: the ſemi- me- 
tal melts, falls into the channel, which con- 
ducts it into a cavity made in the earth, 
over which the extremity of the trunk is 
ä placed. The biſmuth, thus one 
poured into iron moulds. | 

Biſmuth is ſcarcely at all altered by the 
contact of light. It is extremely fuſible, and 
melts long before the red heat commences. In 
cloſed veſſels it ſublimes without alteration ; 
if it be permitted to cool ſlowly, it cryſtal- 

lizes in Greek volutes; it cryſtallizes the 
moſt eaſily of any metallic ſubſtance. Mr. 
Brongniart is the firſt chemiſt, who perfect- 
ly ſucceeded in producing this cryſtalliza- 
tion. 

If biſmuth be kept in fuſion with con- 
tact of air, its ſurface becomes covered with 
a. pellicle, which changes into an earth of a 

| greeniſh grey, or brown, named calx of 
biſmuth. Nineteen drachms of biſmuth 
calcined in a capſule of glaſs, afforded Mr. 
Baume twenty drachms thirty-four grains 
of calx. Biſmuth heated to redneſs, burns 
with a ſmall blue flame, ſcarcely ſenſible. 
Its calx evaporates in the form of a yellow- 
iſh ſmoke, which condenſes. on the ſurface - 
of cold bodies, into a Poder of the ſame 

colour, 
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colour, called flowers. of biſmuth. This 
powder owes its volatilization only to the ra- 
pidity with which the biſmuth burns; for 
if it be expoſed alone to fire, it melts into 
a greeniſh glaſs, without ſubliming. Geof- 
froy the younger obſerved, that the flowers 
of biſmuth, which riſe the laſt, are of a beau- 
tiful yellow, reſembling orpiment. 
The grey or brown calx, the yellow flow- 
ers, and the glaſs, are nothing more than 
combinations of this ſemi-metal,” with the 
baſe of vital air, or the oxigynous principle. 
They are not reducible without addition, be- 
cauſe the adheſion between the two princi- 
ples, which compole them, is very confide- 
rable ;. but inflammable gas, and all organic 
combuſtible matters, are capable of decom- 
pofing them, and reſtoring their metallic 
ſtate, by ſeizing the oxigynous principle 
with which theſe bodies have more affinity 
than biſmuth. | 
Mr. D'Arcet having expoſed | biſmuth in a 
ball of unbaked porcelain, to the heat of 
the furnace in which that ſubſtance is uſual- 
ly baked, part of the ſemi-metal flowed 
out through a crack; the portion, which 
remained in the veſſel, formed a glaſs of a 
dirty violet colour, while the biſmuth, melt- 
ed in communication with the external air, 
was yellowiſh. From this fa&, -and many 
others of a like nature, it "PRIOR that 
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glaſſes made with or without the contact 
of air, are different from each other. 
Biſmuth becomes tarniſhed a little by ex- 
ſure to the air, whitiſh ruſt being form- 
ed on its ſurface. It is not attacked by 
water, neither does it combine with earths 
but its calx unites with all earthy matters, 
and facilitates their fuſion : it gives a green- 
iſh yellow tinge to nes into which it en- 
ters. 71 
The action of the no- terreteröil fads 


ſtances, and alkalis on this ſemi-metal, are 


not yet known. 

Boiling oil of vitriol acts on biſmuth, 
partly decompoſing i it, and ſulphureous gas 
exhales. The mafs remaining in the veſſel 
after the decompoſition of a part of the acid 
1s white ; that portion which is in the ſaline 
ſtate may 'be ſeparated by means of water, from 


the other portion which is calcined, and 


does not contain any acid: the lixiviom, b 
evaporation, affords a vitriol of biſmuth, 
in ſmall deliqueſcent needles. This falt is 
decompoſable by fire, by the ſalino-terreſ- 
trial ſubſtances, by alkalis, and even by water 
alone, in large quantities. 

The nitrous acid difolves biſmuth with 
an aſtoniſhing rapidity ; or rather this ſemi- 
metal decompoſes the acid, and very quick- 
ly takes from it the oxigynous principle; 


the mixture becomes very ſtrongly heated, 


and emits denſe red vapours. If the com- 
bination 


* 
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paths be made in the pneumato-che- 
mical apparatus, a large quantity of ni- 
trous gas is obtained; and this ptoceſs is 
one of the feadieſt and moſt convenient fot 
procuring this gas. During the ſolution, a 
black powder is precipitated, which Lemery 
ſuppoſed to be bitumen, and Pot eonfidered 
as calcined biſmuth; Mr. Baume ſuſpected 
it to be ſulphur. 

The nitrous ſolution of biſmuth is with- 
out colour, and when it is much. ſaturat- 
ed, it affords cryſtals without evaporation. 
Evaporation, and cooling, affofd a nitre 
of biſmuth ; concerning the form of which 
chemiſts differ, Mr. Baume: affirms, that 
this (alt is diſpoſed in large needles, point- 
ed at one end. Mr. Sage aſſerts, that 
the cryſtals are tetrahedra} priſms, à lit- 
tle flattened and terminated by two ob- 
tuſe trihedral pyfatnids, whoſe plates make 
one rhombus and two trapeziums. By a ſlow 
evaporation, I have obtained flattened rhom- 
boids, very large, and perfectly Gmilar to the 
calcareous ſpar of Iceland, 

The nitré of biſmuth detonates feebly, 
and with reddiſh ſcintillations, after which 
it melts and ſwells up, leaving à calx of a 
greeniſh yellow, not reducible without addi- 
tion, This ſalt expoſed to air, loſes its. 
tranſparency, at the ſame time that the wa- 
ter of cryſtallization is diffipated. If water 
be RY inſtead of diſſolving it, the fluid 

A4 becomes 
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becomes white, milky, and a calx of biſ- 
muth 1s precipitated. * . 

The fame thing happens, if the nitrous 
ſolution of biſmuth be poured into water; 
the greateſt part of the calx of this ſemi- 
metal being precipitated under the form of 
a white powder, called magiſtery of biſ- 
muth. One hundred grains of this metal, 
diſſolved in the nitrous acid, afford one 
hundred and thirteen' grains of magiſtery, 
by reaſon of the ' oxigynous principle with 
which it combines. A large quantity of 
water muſt be uſed, if the precipstate be 
deſired very white and fine, It is uſed as a 
pigment for rendering the ſkin white, but 
it has the inconvenience of becoming black, 
when in contact with odoriferous or com- 
buſtible matters. This property is more 
evident in this, than in moſt of the metallic 
calces. Though nitre of biſmuth be in a 
great meaſure by water, a por- 
tion nevertheleſs remains diſſolved, which 
cannot be precipitated, but by lime or al- 
kalis. The character of being precipitat- 
ed by water, is common to all the ſolutions 
of biſmuth. | l Pin 

The muriatic ; acid acts with difficulty on 
this ſemi-metal. It is neceſſary that the 
acid ſhould be very concentrated, and be 
kept in digeſtion on the biſmuth for a long 
time; the ſolution ſucceeds ſtill better, 
= when a a — of marine acid is diſ- 

| tilled 
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tilled from the metal. The mixture has 
an hepatic ſmell; the reſidue is to be 
waſhed with water, which becomes charged 
with a portion of the metallic calx united 
to the acid; The muriate of biſmuth cry- 
ſtallizes with difficulty; it may be ſublimed 
into a kind of butter; it ſtrongly attracts 
the humidity of the air; and laſtly, water 
decompoſes it, and epi it in the 
form of a white calcx. av 

The action of the other mineral acids on 
biſmuth is not known. 

- Biſmuth is calcined by nitrs; but With 
out any ſenſible detonation; this ſemi- me- 
tal does not decompoſe ſal ammomide but 
its calx completely ſeparates the volatile al- 
kali from this ſalt. In this experiment a 
large quantity of alkaline gas is obtained, 
and the reſidue is a combination of the me- 
tallic calx, with the muriatic acid. If biſ- 
muth do not act on the ſal-ammoniacy in 
conſequence of the ſmall degree of action, 
which the muriatic acid has for this ſemi=: 
metal; the property its calx poſſeſſes of de- 
compoſing this ſalt, is very remarkable, and 
proves that it in ſome meaſure reſembles 
faline ſubſtances,* | 


*The 3 of 4 ammoniac, Jo the 8 of 
biſmuth, agrees with the general tenor of facts, which ſhew,, 
that the calces of metals are more ſtrongly acted on by the 
muriatic acid, than the metals ines” the cauſe of this 
need not be here inſiſted on. I. ; 
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Inflammable gas alters the colour of biſ- 
muth, and gives it a violet tinge. 

_ Sulphur combines with this ſemi-metal 
fuſion, and produces a ſort of grey mine- 
ral, of a blueiſh and brilliant appearance, 
which cryſtallizes in beautiful tetrahedral 
needles, ſimilar in colour and appearance to 
the ſineſt ſpecimens of antimony. 

The action of arſenic on biſmuth is not 
well known. This ſemi-metal does not 
unite with cobalt, which remains ſeparate 
from it in the ſmelting. | : 

- Biſmuth is employed by the pewterers, 
to communicate hardneſs to tin. It may 
be ſubſtituted inſtead of lead, in the art 
of cupelling the perfect metals, becauſe, 
like that metal, it has the property of 
flowing into a glaſs, which is abſorbed 
by the cupels. Geoffroy the younger has 
obſerved, and recorded many circumſtances 
in which this ſemi-metal reſembles lead. 
The effects of biſmuth on the animal o- 

nomy can only be conjectured ; but there 

is reaſon to think that its uſe, like that of 
lad, would be dangerous; and there are 
ſome inſtances of bad effects ariſing from the 
external uſe of this ſemi-metal. We have al- 
ready obſerved, that the calx of biſmuth is 
uſed as a pig gment for the ſkin, and that 
ſtrong ſmelling matters alter its colour; 
ſuch ſmells as are fetid, more particularly 
produce this effect. The vicinity of flaugh- 
ter- 
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ter- houſes, of common-ſewers, of neceſſary- 
houſes, and almoſt every other ſtrong ſmell, 
has that effect on this''calx, and caufe its 
colour to become more or leſs black. The 
vapour of liver of ſulphur, or'the ſmell of 
eggs, produce this effect very quickly. A 
very common experiment in natural philo— 
fophy ſhews this property in a ſtriking man- 
ner. If characters be wrirten with a ſolution 
of biſmuth, on the firſt page of a book of 
fifty leaves, and the laſt page be impregnated 
with a ſmall quantity of the liquid liver of 
fulphur ; a ſhort time afterwards, the hepa- 
tic vapour carried by the air, which eireu- 
lates between all the leaves, arrives at the 
other extremity of the book, and converts 
the colourleſs characters marked on the firſt 
page into a deep brown, It is affirmed; 
that the hepatic gas paſſes through the pa- 
per; but Mr., Monge has proved, that it is 
the air e it in this manner, from 


one leaf to another, ſince the effect does not 
take place, 


hen the leaves are glued to- 
gether. | en 
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Concerning Nickel. 
NICE EIL. was.confidered by Cronſtedt, 

as a peculiar, ſemi- metal, when he firſt 


made it known in the year 1751, and 1754. 
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in Ae acts of Na of Stoakholm. 


This ſemi- metal, according to him, is of a 


white brilliant colour, tending. to red; eſ- 
pecially at the external ſurface. It is very 


brittle, and in its fracture appears to be com- 


poſed of facets, which diſtinguiſh. it from 
cobalt. Mr. Arvidſon, who, together with 
Bergman, has publiſhed a theſis on the pro- 
perties of nickel, which is tranſlated, and 
inſerted in Roher's Journal, for October, 
1770, obſerves, that nickel obtained by the 
halo and fuſion of its ores, as Cronſtedt 
directs, is far from being in a ſtate of pu- 
rity, and that it contains ſulphur, arſenic, 
cobalt, and iron. As Bergman has ſucceed- 
ed by a great number of i ingenious proceſſes, 
to deprive it of moſt of theſe foreign mat- 
ters, and to obtain nickel different from 
that of Cxonſtedt, in many of its properties, 
we ſhall follow his authority. after having 
firſt ſpoken of its ores. * 

Nickel is found united to ſulphur; and 
nn It ores have a coppery red colour, 
and are almoſt always covered with a green- 
iſh grey effloreſcence. The Germans call 
it kupfer- nickel, or falſe copper. This 
mineral is very common at r in 
Saxony, where it is often mixed) with the 
grey ore of monk, but its red colour, and 
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its greeniſh effloreſcence, diſtinguiſh ĩt from 
that ore, which is grey or black, and has 
a red effloręſcence. It is often cryſtalliaed 
in cubes. Wallerius diſtinguiſhes the kup- 
fer- nickel, by the name of cobalt ore, of a 
coppery red; he thinks it to be a compound 
of cobalt, iron and arſenic. Linnæus con- 
ſidered it as copper mineralized by arſenic. 
Rome de Liſle has arranged it, with Walle- 
rius, among the ores of cobalt, and like him, 
thinks that it is a compound. Mr. Sage 
having treated this ore with ſal ammoniac, 
obtained iron, copper, and cobalt ; he thinks 
that it is compoled of. theſe three metallic 
matters, together with arſenic. It likewiſe 
contains a ſmall proportion of gold, accord- 
ing to this chemiſt. It it proper to ob- 
ſerve, theſe reſults do not agree with thoſe 
of Bergman; he is ſaid, to have operated on 
the kupfer- nickel of Biber, in Heſſe, and of 

Aegan in Dauphinß y. 
Cronſtedt aſſures us, that the metal- 
lic matter called ſpeiſs by the Germans, 
which is collected in the crucibles uſed in 
the melting of ſmalt, affords nickel. Mr. 
Monnet thinks that the ſpeiſs, of the manu- 
facture of Gengenback, 14 leagues from 
Straſburg, is true nickel; and as the ore of 
cobalt made uſe of in that place to make 
ſmalt, is very pure, he concludes that nickel 
is neceſſarily a product of cobalt itſelf, as we 
ſhall preſently ſee, But Mr. Baume, hag 
BY obtained 
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obtained nickel from almoſt all the ores of 
cobalt by means of ſulphur; it therefore 
ſeems that the ore of cobalt, which is 
wrought at Gengenback, contains nickel not 
diſtinguiſhable by the eye, on account of the 
intimate union of theſe two metallic mar- 
ters. 

To obtain nickel from the ore, it is ſlow- 
ly roaſted, in order to drive off a portion of 
the ſulphur and arſenic it contains. It is 
by this means converted into a greeniſh calx. 
The greener it is, the greater the quantity of 


nickel it contains, according to Bergman 


and Arvidſon. It is afterwards melted with 
three parts of black flux and marine ſalt, and 
a regulus is by that means obtained, ſuch as 
Cronſtedt ſpeaks of, but which is far from 
being pure nickel. Its ſcoriæ are brown or 
blue. Many chemiſts, fince the experi- 
ments of Arvidſon, ſtill continue to think 
that this metallic ſubſtance 1s a natural al- 
loy of iron, cobalt, and arſenic; as to cop- 
per, there is no chemiſt but Mr. Sage, who 
affirms, that he has obtained it from kup- 
fer-nickel. Mr. Monnet thinks that nick- 
el is cobalt, deprived of iron and arſenic. 
In proportion as we ſhall proceed in the 
examination of the properties of this ſemi- 
metal, we ſhall perceive the cauſes of theſe 
different opinions having been adopted, 
We think with Bergman, that the extreme 
difficulty of — nickel in a ſtate of 


purity, 
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purity, is the circumſtance which has de- 
ceived the generality of chemiſts; and this 
truth is fully proved in the diſſertation of 
Mr. Arvidſon, already quoted. As it is cer- 
tain that this metallic ſubſtance has very 
peculiar properties, however pure it may be 
made; and that no means of ſeparating it by 
analyſis into different metallic ſubſtances, nor 


of recompoſing it by any mixture, have been 


yet diſcovered; it ought to be regarded as a 
peculiar ſemi-metal, till further experiments 
ſhall convince us to the contrary. 

The ſemi-metal which affords, by fimple 
fuſion, kupfer-nickel, is of a reddiſh white, 
very brittle, and of a plated texture. It 
contains much arſenic, cobalt, and iron. 
Mr. Arvidſon ſubjected it to fix calcinati- 
ons, each for the ſpace of between 6 and 
14 hours, and reduced the regulus after 
each calcination. During the calcination, 
he obſerved, that vapours of arſenic, and 
white vapours which have not the ſmell of 
this ſemi-meta], were driven off: the powder 
of charcoal added in theſe operations, faci- 
litated the volatilization of the arſenic. The 
nickel, whoſe weight was greatly diminiſh- 
ed by theſe fix calcinations, ſtill had an ar- 
fenical ſmell, and continued to be attracted 


by the magnet. It was then fuſed fix times 


with lime and borax, and calcined a feventh 
time, with the addition of charcoal, till it 
no longer ſent forth arfenical fumes : this 

| calx 


l 
| 
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calx was ferruginous, and ſtriped with green. 


When reduced, it afforded martial ochre, 


and a button ſtill obedient to the magnet. 
Theſe experiments have always ſucceeded in 
the ſame manner, with many ſpecimens of 


nickel from different countries. Treatment 
with ſulphur, and liver of ſulphur, detonation 
with nitre, ſolution in the nitrous acid, and 
in the volatile alkali, made by Mr. Arvidſon, 
never deprived nickel of all its iron. From 
theſe experiments he concluded, that it is 
impoſſible to purify this ſemi- metal accu- 


*rately ; that the ſulphur is not ſeparated but 


by repeated calcinations ; that the arſenic 
adheres ſtill more ſtrongly ; that it may be 
drawn off by the aſſiſtance of powder of 
charcoal, and of nitre; that cobalt is till 
more intimately combined with this ſemi- 


metal, ſince the nitre ſhews its preſence, 


though no other indications were before 


perceived; and that it is impoſſible to de- 


prive it of all the iron it contains, becauſe 


when the nickel has been treated in all theſe 


various manners, it is ſometimes more ſtrong- 
ly attracted by the magnet than before. 
Mr. Arvidſon thinks, from theſe. circum- 
ſtances, that this ſubſtance is nothing elſe 
but iron in a peculiar ſtate, and he has 


drawn up a comparative view of many of the 


properties of cobalt, of loadſtone, and of 
nickel; from which he conſiders theſe three 
1555 | metallic 


— 


metallic matters as iron differently modi- 
fied. But as the principal property of nick- - 


el, which has led Mr. Arvidſon to this con- 
elufion, is its magnetiſm ; may we not con- 
clude that theſe two metallic ſubſtances, ſo 
different in all their other properties, are 
not to be confounded together on this ac- 
count? for it has not been proved that mag- 

netiſm is peculiar to iron, or that it may 


not exiſt in many other metallic ſubſtan- 


ces. I think therefore, that notwithſtand= 
ing the property of being attracted by the 
magnet which nickel poſſeſſes, it one to 
be conſidered, when purified by the 
ceſſes of Mr. Arvidſon, as a peculiar Links 
metal; ſince it cannot be extracted either 
from other metallic ſubſtances, nor can be 
perfectly imitated by any mixture; and laſt- 
ly, becauſe it poſſeſſes properties common 
to no o om metal, as we ſhall proceed to 
ſhew. 

opinion in his mineralogy. 

Its texture is not plated, as Cronſtedt af: 
ſerted, but granulated, as its fracture ſhews. 
It is nine times heavier than water. It is 
not brittle, but on the contrary, ſufficiently 
ductile, to make it a queſtion with Bergman, 
whether he ſhould rank it among the me- 
tals or ſemi-metals. It is nearly as diffi- 


cult to melt as forged iron, is extremely fix- 


ed in the fire, and becomes calcined when 
Vox. III. 83 beate 
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heated with acceſs of air, affording a calx 
of a green, which is deeper in proportion to 
its purity: it is not known whether this 
calx is fuſible into glaſs. The fluxes and 
combuſtible matters commonly uſed in re- 
ducing the metals, produce their effect 
with this. The action of air and water on 
nickel are not known; its calx, when melted 
with matters proper to form glaſs, gives 
them a hyacinthine colour, more or leſs 
red. The action of lime, magneſia, and the 
three pure alkalies, on nickel, are ſtill un- 
known. 
Mr. Sage eme, that when four parts of 
oil of vitriol are diſtilled from one part of 
the regulus of kupfer-nickel, in powder, 
the ſulphureous acid paſſes over: the reſidue 
is greyiſh, and being diſſolved in diſtilled 
water, produces the moſt beautiful green 
colour. The cryſtals obtained from this 
ſolution are foliated, and of the colour of 
an emerald. According. to Mr. Arvidſon, 
the vitriolic acid forms a green ſalt, in de- 
cahedral cryſtals, with the calx of nickel. 
Theſe conſiſt of two quadrangular pyra- 
mids, united together and truncated near 
their baſe. 
This calx is caſily ſoluble in the nitrous 
acid, and cryſtallizes in rhombic cubes. 
According to Mr. Sage, all the other ſo- 
lutions of nickel, or its calx, either in the 
muriatic acid, or in vegetable acids, are 
more or leſs green. Fixed alkalis pre- 
cipitate 
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cipitate it of a greeniſn white colour, and 
re- diſſolve it, at which period the liquid 
becomes yellowiſh. The volatile alkali, 
red into a ſolution of nickel, produces a 
beautiful blue colour; this ſalt preſents the 
ſame phenomena, when mixed with the pre- 
cipitates of this ſemi-metal, by fixed alka- 
lis. As the ſolutions of copper exhibit the 
ſame colour with volatile alkali, which is 
eſteemed a very proper teſt of the preſence 
of copper, it has been thought that nickel 
contains this metal. Cronſtedt, however, 
tried in vain all the known methods of ex- 
tracting copper from the ſolution, of nickel, 
tinged blue by the volatile alkali. This 
ſalt, beſides, does not immediately diſſolve 
nickel, as it does copper. It is therefore 
proved, as Bergman thinks, that the pro- 
perty of turning green belongs to nickel 
itſelf, and is not owing to the preſence of 
copper. This chemiſt did not obſerve any 
certain ſigns of the ſolution. of nickel, by 
the cretaceous acid, in an experiment where 
he kept this metal for eight days in water, 
impregnated with that acid. Me ifs oped 
Nickel detonates with nitre; this detona- 
tion afforded Mr. Arvidſon a method of diſ- 
covering the preſence of cobalt, which no 
other proof had rendered ſenſible. Nitre 
has likewiſe the property of augmenting the 
intenſity of the hyacinthine colour, com- 
municated by calx of nickel to glaſſes, __ 
B 2 0 
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of cauſing it to re- appear after it has been 
diſſipate « heat, as frequently happens 
with this calx in glaſs, and is common to 
it with the mi- meta we ſhall next pro- 
ceed to examine. 

- The calx of nickel fuſed with borax, 
likewiſe gives it an hyacinthine colour. 

It partly decompoſes ſal- ammoniac. The 
martial flowers obtained by Mr. Sage, in 
this experiment, aroſe from his not having 
employed a regulus as pure as that of Mr. 
Arvidſon; for this laſt chemiſt aſſures us, 
that the flowers he obtained by ſolution 
were white, and gave no indication of the 
preſence of iron, by the teſt of nut galls : 
_ & ſmall quantity of volatile alkali, and mu- 
riatic acid, paſſes into the receiver; the re- 
fidue, when reduced, affords nickel partiy 
deprived of its magnetiſm. 

The action of inflammable gas on nickel 
is not yet known. 

This ſemi- metal combines readily by fu- 
ſion with ſulphur, and then forms a kind 
of hard mineral, of a yellow colour, with 
mall brilliant plates. When ſtrongly heat- 
ed in contact with air, it deflagrates, and 
emits very luminous ſparks, ſimilar to 
thoſe afforded by iron when forged. Cron- 
ſtedt, who firſt made this experiment, 
did not purſue it ; he obſerved only, that 
the phenomenon does not take place, if the 
contact 
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contact of air be prevented, by covering the 
metal with glaſs in fuſion. The ſame che- 
miſt acquaints us, that this ſemi-metal ig 
ſoluble in liver of ſulphur, and forms a 
compound, reſembling the ores of copper, 
The ſulphur cannot be ſeparated from nick- 
el, but by repeated fuſions and calcina- 
tions. | 1 43 3 : 

Nickel combines with arſenic, to which 
it has a ſtrong attraction. Mr. Monnet (who 
at firſt, after Cronſtedt, conſidered nickel 
as a peculiar ſemi-metal) having obſerved 
that it forms a blue glaſs when united to 
arſenic, ſimilar to that which cobalt affords, 
adopted the opinion that nickel is nothing 
elſe but cobalt deprived of arſenic and iron. 
Mr. Monnet therefore confiders cobalt, as 
well as nickel, as metallic mixtures. Berg- 


man thinks, that if a blue glaſs be obtained, 


by the addition of arſenic to nickel, no other 
conſequence ought to be deduced, than 
that it is cauſed by the cobalt, which it is 
known to contain, and whoſe properties 
are hidden by the latter, till at 1s calcined 
and ſeparated from the nickel by means of 
arſenic; at which time its properties, more 
eſpecially that of flowing into a glaſs, of a 
blye tinge, ſhew themſelves. We have al- 
ready obſerved, that nickel cannot be entirely 
ſeparated from arſenic, but by repeated cal- 
cinations, with the addition of charcoal in 
powder, Nickel 9 3 ſtill more intimately 
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to cobalt than to arſenic, ſo that they can- 
not be ſeparated without the greateſt diffi- 
culty. Cobalt may exiſt in this combina- 
tion, without ſhewing any indications of its 
principal properties. Nitre, borax, and arſe- 
nic, are the only ſubſtances by which its 
eſence can be exhibited in fuſion. 
Cronſtedt affirms, that nickel forms with 
biſmuth a brittle and ſcaly regulus; the 
ſolution in the nitrous acid ſeparates theſe 
two ſemi-metallic ſubſtances imperfectly, 
by virtue of the property which nitre of _ 
biſmuth poſſeſſes of being decompoſed by 
water. No uſe has yet been made of nickel. 


Sin A P., Xi. 


Concerning Manganeſe. 


ANGANESE, a grey dark coloured 

mineral, which ſoils the fingers, and 
is employed in glaſs-houſes in different pro- 
portions, either to colour, or to take away 
colour from glaſs, has been long known by 
the name of black magneſia, or manganeſe. 
Workmen have called it the ſope of glaſs, 
from its property of rendering it colourleſs, 
Many naturaliſts, judging by its colour, 
and the martial earth with which its ſur- 
face 1s often covered, have taken it for a 
meagre ore of iron, Pott and Cronſtedt, 


after 


MANGANESE. 7 23 


after an exact analyſis, did not conſider 
it as a ferruginous matter. The latter 
affirmed, that it contains a ſmall proportion 
of tin. Mr. Sage reckons it among the 
ores of zink, and thinks that it is formed 
by the combination of that ſemi- metal and 
cobalt with the muriatic acid; he adds, 
from his own trials, that it Toca con- 
tains iron or led. | 
The weight of nnd its Wee 

of tinging glaſs, and of affording a whitiſh 
precipitate when the phlogiſticated alkali is 
poured into its ſolutions, cauſed Bergman 
to ſuſpect, as he acquaints us in the laſt 
„ of his diſſertation on the elective 
affinities, that this mineral contains a pe- 
culiar metallic ſubſtance. | His ſuſpicion has 
been fully confirmed by one of his diſciples 
Mr. Gahn, doctor in medicine at Stock- 
holm, to whom, together with Scheele, we 
are indebted for the diſcovery of the phoſ- 
phoric acid in bones. This phyſician is the 
firſt who obtained a regulus of manganeſe, 
probably by treating it with reducing flux. 
The degree of fire neceſſary for this opera- 
tion, is, doubtleſs; very great; for I have 
been a witneſs to the attempts of Mr. Brong- 
niart, an experienced chemiſt, who tried in 
vain to reduce it in a furnace, which was 
capable of producing an exceſſive degree of 
heat. I have been aſſured, that the reduc- 
tion has been ſucceſsfully performed at Pa- 

4 ris 
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Tis by employing the flux of Mr. De Mor- 
veau, with which this chemiſt obtained 
iron in à very well formed button: but I 
think that Mr. De la Peyrouſe is much in 
the right in his opinion, that fluxes are 
pernicious in this operation. I have at- 
tempted the reduction in an excellent melt- 
ing furnace, conſtructed in the laboratory 
of the Veterinarian ſchool at Alfort. I have 
not yet obtained a perfect button, but I have 
obtained a conſiderable quantity of metallic 
globules, two or three lines in diameter. 
On ſeveral occaſions, when I have employed 
fixt alkalis and borax, no metal was reduced. 
In my trials, each ſmall metallic globule 
of manganeſe was incruſted with glaſs, | 
or a vitreous frĩt of a deep colour. Manganeſe 
ought to be confidered as a peculiar ſemi- 
metal, becauſe its analyſis has not yet been 
made, and it is found to poſſeſs propef ties 
common to no other metallic ſubſtance. 
Mr. De Morveau, in his tranſlation of Berg- 
man, calls the regulus, manganeſe, and pro- 
Poſes to call thoſe ſubſtances from which it 
is obtained, and in which it exiſts in a calci- 
form ſtate, ores of manganeſe. The proper- 
ties of this ſemi-metal have been greatly elu- 
cidated by the labours of Bergman, Scheele, 
Gahn, Rinman, Engeſtroem, Ilſeman and 
Peyrouſe. It is from the labours of theſe 
chemiſts, as well as from my own particular 
experiments, that I ſhall borrow the follow- 


ing 
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ing account of this ſubſtance; firſt obſerving, 
that the difficulty of reducing the ores of 
this ſemi- metal, is the cauſe why we are 
much better acquainted with the properties 
of its calces, than with thoſe of the metal- 
lic ſubſtance itſelf. Mr. Scheele, one of the 
firſt chemiſts of the preſent age, does not 
appear to have ſucceeded in reducing it, 
ſince he no where ſpeaks of the properties 

it poſſeſſes in the metallic ſtate. 4 

The ores of manganeſe are known by 

their grey, brown, or black colour, more or 

leſs brilliant, and likewiſe by their external 
appearance: they may be diſtinguiſhed into 

a conſiderable number of varieties. 

1. Ore of manganeſe cryſtallized in rhom- 
boidal priſms, ſtriated in the direction 
of their length, and ſeparated from 

each other. We 

2. Cryſtallized ore of manganeſe, whoſe 

_ priſms are diſpoſed in bundles, or 
aggregates, | LANE 123 

3. Cryitallized ore of manganeſe, in 

ſſtmall needles, diſpoſed in the form 
of ſtars. , 

4. Effloreſcent ore of manganeſe, black 

and friable; it foils the fingers like 
ſoot. i 

5. Velvet ore of manganeſe; theſe are 

very ſmall needles, which falling in- 
> l 
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ER to effloreſcence, have a beautiful dead 
" black colour, reſembling velvet. 

6. Compact and amorphous ore of man- 
ganeſe, of a black grey, often with 
cavities, and very heavy ; it ſoils the 
fingers, and is ſometimes found in 

9 brilliant needles, The Perigord 
ſtone belongs to this variety. _ 

7. Spathoſe manganeſe, found in the iron 
mines of Klapperud, at Freſco in 
Dalecarlia, and deſcribed by Mr. 
Rimman. _ . 

8. Native manganeſe, in metallic 8 
les, found at Sem, in the county of 
Foix, by Mr. De la Peyrouſe, and 
deſcribed by him, together with many 

varieties of the ores of manganeſe, 
found at the ſame place, in Rozier's 
Journal for January 1780. | 
Mr. Scheele has diſcovered the calx of 
manganeſe in the aſhes of vegetables, and 
attributes the green and blue colour, which 
fixt alkali often takes in calcination, to its 
preſence. 'The green colour of the alkali 
of tartar treated with lime, and the roſe 
colour which I have often obſerved in its 
combination with acids, ariſes, no doubt, 
from this metallic calx. 
Manganeſe, extracted from its ore, is of a 
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0 f brilliant white; when broken its texture ap- 
1 Fara, granulated like that of cobalt. It is 
4 ard, and breaks, after being in a ſmall de- 
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gree flattened by the hammer. Its infuſibility 
is greater than that of iron, which at firſt 
cauſed Bergman to conjecture, that it has 

ſome affinity with platina; if it be heated 


with contact of air, it is converted into a 


calx, at firſt whitiſh, which becomes more 
and more black, in proportion as the cal- 
cination proceeds. I have obſerved that the 
ſmall globules of manganeſe, obtained by 
the proceſs I have before ſpoken of, very 
ſoon change by the contact of air; they are 
tarniſhed, and become of 'a lilac and violet 
colour. 4 8143, eee: 
The action of manganeſe on earths, and 
the ſalino- terreſtrial ſubſtances, has not yet 
been examined ; the calx of this ſemi-metal 
gives a violet or brown colour to glaſs, ſuſ- 
ceptible of a great number. of modifications, 
but eaſily deſtroyed by the action of com- 
buſtible ſubſtances. Scheele has made a 
reat number of ingenious experiments o 
this head. e 6 
Ihe manner in which fixed alkalies act on 
manganeſe, is not known; but the calx of 
this ſemi-metal combines with the volatile 
alkali, and is revived. Bergman obſerves, 
that in this combination, a peculiar gas is 
diſengaged, which he regards as one of the 
principles of the volatile alkali, but of which 
he does not ſpeak fully. It appears to be 
the atmoſpheric mephitis, diſcovered to 
exiſt in volatile alkali, by Mr. Berthollet; 


and 
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and that the inflammable gas of this ſub- 
- ſtance, acting on the oxyginous principle 
united to manganeſe, reduces it to a ſtate leſs 
perfectly calciform, and of a white colour. 
The vitriolic acid diſſolves manganeſe and 
its calces ; this laſt ſolution is coloured, but 
becomes clear by the addition of any com- 
buſtible matter, ſuch as ſugar or honey. It 
affords a tranſparent vitriol in priſmatic 
cryſtals with parallel ſides. If it be diſtilled 
to dryneſs, ſulphureous gas is obtained, 
The nitrous acid likewiſe diſſolves it, 
emitting at the ſame time red vapours, Its 
calx is not attacked by this acid, unleſs it be 
fuming, or ſome combuſtible body, ſuch as 
honey or ſugar be added, Alkalis precipi- 
tate from its ſolutions a white calx, ſoluble 
in acids, which, when heated, becomes 
black, and is calcined ſtill more, Mr. Scheele 
thinks that this calx is charged with the 
phlogiſton of the acid, and obſerves, that 
in fact, the black calx of manganeſe is very 
ſoluble in phlogiſticated acids. Bergman 
thinks, that this ſemi-metal has a greater 
affinity with falts than moſt metallic ſub+ 
ſtances ; he places it in his table, near the 
top of that column, which contains the 
elective attractions of acids. | 
The muriatic acid likewiſe diſſolves man- 
ganeſe, which gives it a deep brown colour; 
when this ſolution is heated, the colour diſ- 


appears ; 
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appears: water occaſions a precipitate, and 
alkalis decompoſe it. 

In the hiſtory of this acid we have ban 
that when diſtilled from the calx of man- 
ganeſe, it becomes white, and approaches 
to the metallic ſtate, by giving out à part of 
its oxyginous principle to the muriatic acid; 
or by taking away a portion of phlogiſton, 
which Mr. Scheele admits to exiſt in this 
faline ſubſtance. The marine acid ſeems 
to have a ſtronger affinity with manganeſe, 
than the vitriolic ; for the ſolution of this 
ſemi-metal by the latter, being poured into 
ſpirit of falt, forms a precipitate, which 
Bergman found to be muriate of magneſia, 
by the property it has of diſſolving in ſpi- 
rits of wine; a property which the vitriol 
of the ſame metal does not poſſeſs. 

The fluor acid diſſolves the calx of man- 
ganeſe very ſparingly, Theſe two ſubſtan- 
ces are more eaſily united, according to 
Scheele, hy decompoſing the vitriol, the 
nitre, or the muriate of manganeſe, by am- 
moniacal fluor. 

The cretaceous acid diſſolves a ſmall 
quantity of manganeſe, by digeſtion in the 
cold. The vegetable alkali, or ſimple ex- 
poſure to air, precipitate the metallic calx 
from this acid. 

Scheele has exaniined the action of nitre, 
borax, and ſal-ammoniac, on the calx of 
manganeſe. This calx diſengages the m 


30 MANGANESE. 
of nitre, by the aſſiſtance of heat; with vege- 


table alkali it forms a deep green maſs, ſolu- 
ble in water, to which it communicates the 
ſame colour. The greenneſs ariſes from the 
iron contained in the manganeſe; and in 
proportion as this falls down, the ſolution 
becomes blue. Water and acids precipitate 
this alkaline ſolution. 

Nitre heated in veſſels made of glaſs, 
containing calx of manganeſe, communi- 
cates a violet colour to the glaſs, which is 
ſo much the deeper, as the calcination of 
this calx by the nitrous acid, is more com- 
ous: 

Borax, melted with calx af manganeſe, 
_ aſſumes a brown, or violet colour, 

Sal-ammoniac diſtilled from this metallic 
calx, affords volatile alkali, in part decom- 
poſed. Scheele, who made the ſame obſer- 
vation, informs -us, that an elaſtic fluid, 
which he eſteems to be one of the principles 
of volatile alkali, is at the ſame time diſen- 
gaged. But he has not pointed out the na- 
ture of this fluid, which Mr. Berthollet has 
diſcovered in another way. This laſt chemiſt 
decompoſes the volatile alkali, by means of 
metallic calces; in which proceſs water is 
formed by the union of inflammable gas, 
one of the principles of this ſalt, with the 
oxyginous principle of the calces, while the 
atmoſpheric mephitis, or the other princi- 
ple of the volatile alkali, is diſengaged in the 
acriform ſtate, 

The 
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The action of inflammable gas, of ſul- 
phur, or of plumbago, on manganeſe, or on 
its natural calx, is not known; arſenic, in 
the calciform ſtate, appears capable of tak- 
ing from this laſt a portion of its oxyginous 
principle, ſince it deprives glaſſes of colour, 
after they have become brown by means of 
manganeſe. Scheele believes that this phe- 
nomenon is a conſequence of the manga- 
neſe depriving the calx of arſenic, of the 
phlogiſton at ſtill retains, and to which the 
manganeſe has a ſtrong affinity. | 

The action of manganeſe on neutral falts. _ 
is not known: it gives a violet colour to 
borax and nitre, and cauſes the ſame colour 
to appear in glaſſes which contain this me- 
tallic calx. t £9 

To theſe properties Bergman adds, that 
manganeſe cannot be abſolutely purified from 
the iron it already contains, and therefore, 
this ſemi-meta], like nickel, has not yet 
been obtained in a ſtate of perfect purity. 
Scheele, in the accurate analyſis which he 
has made of the natural calx of manganeſe, 
found it to contain iron, lime, ponderous 
earth, and a ſmall proportion of quartz, 

The black calx of manganeſe, called black 
magneſia, is uſed in glaſs-houſes, to take 
away the yellow, green, or blue tinge from 
glaſs, intended to be of a clear white; a large 
proportion gives glaſs a violet colour. Scheele 

thinks that this mineral deprives glaſs of its 
| colour, 
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colour, by combining with the phlogiſton | 
of ſuch matters as alter it; but it is more 
probable that this phenomenon is a conſe- 
quence of the action of the vital air ſepa- 
rated from manganeſe by heat, on the co- 
louring ſubſtances. Manganeſe is at pre- 
ſent uſed in chemiſtry, to prepare the aerat- 
ed or W N marine acid. 


© 4. e 
Of the Regulus of Antimony, | | 


PHE regulus of antimony, ſtibium , which 
ought to be called imply, antimony, is 
a heavy of a brilliant white, re- 
ſembling that of tin, or filver ; it is compo- 
ſed of plates applied upon each other, and 
preſents on its ſurface a ſort of cryſtalliza- 
tion, in the form of a ſtar, or leaves of fern. 
It is likewiſe capable of cryſtallizing in tri- 
hedral pyramids. Immerſed in water, it 
loſes + of its weight. It is eaſily reduced 
into powder, and has a very ſenſible taſte, 
or action on the ſtomach, being powerfully 
emetic and purgative. _ 

The regulus of antimony is ſeldom found 
native. It has been diſcovered by Mr. An- 
thony Shwab, at Salberg in Sweden. Mr. 
Schrieber, edu of the mines at Almont, 
in Dauphiny, found it in thoſe mines. 

| This 
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This native antimony is in large plates, and 
poſſeſſes all the properties of that procured 
by art, excepting that it contains one or 
two hundreth parts of arſenic. | 

Mc. Mongez, the younger, has diſcovered 
a native calx of antimony, in fine white 
needles, mixed with antimony, or grouped 
ſo as to reſemble zeolite. He found this 
calx on native antimony from Cannes? in 
| Deutung 

This ſemi- metal is moſt commonly com- 
bined with ſulphur, and then forms what 
is improperly called antimony, and ought 
to be denominated ore of antimony. This 
mineral is of a blackiſh grey, in brit- 
tle plates or needles, of various magnitudes, 
joined together in different forms. It is 
ſometimes mixed with other metals, parti- 
culary lead and iron ; and is very com- 
mon in Hungary, and in the provinces 
of Bourbon, Auvergne, and Poitou. Natu- 
raliſts have multiplied the varieties of an- 
timony, accordingly as the fibres of the 
mineral are parallel, divergent, irregular, 
chatoyant, &, When antimony is mixed 


with a portion of arſenic, or when it is al- ' | 


tered by alkaline and hepatic vapours, its 
needles are of a deep red, nearly reſemb- 
ling the fine flowers of cobalt; but rather 
more opake. The following are admitted 
as varieties of this ore. 


Vor. III. C Variety 
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1. Antimony cryſtallized in ſeparate hexa- 


hedral priſms, terminated by tetra- 
hedral obtuſe angled priſms. 

Striated antimony, in the form of large 
irregularly formed needles, united in 
ſhapeleſs maſſes. 

Antimony with divergent needles, iſſu- 
ing from one common center. 

Lamellated antimony, the laminæ of 
various fizes, and reſembling the 
lead ore called galena. This variety 
is ſometimes brilliant, and is then 
called ſpecular antimony. 

Red antimony. It has the appearance 
of a granulated effloreſcence, on the 
ſurface of the needles of antimony ; 


it is ſometimes cryſtallized in red 


Th 
treated with the intention of ſeparating the 
ſemi-metal. In general, nothing more is 


done 


needles, or priſms, of various de- 
rees of brilliancy. Some natura- 
liſts call this native kermes, or gold- 
en ſulphur of antimony. 
e ores of antimony are not commonly 


than the application of a ſufficient 


heat to ſeparate the ſulphurated ſemi-metal 
from its gangue, and other metallic matters 


-with 


which it may be mixed. For this 


purpoſe two earthen pots are taken, one of 
which is pierced at the bottom in many 
places; into this the ore is put; another 


pot 
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pot placed below the firſt, for the purpoſe 
of receiving the antimony in proportion as 
it melts, being ſunk into the earth, A fire is 
then made about the ſuperior pot, ſo as to 
producea mild heat at the beginning, becauſe 
the antimony is very fuſible; but towards 
the end the heat is raiſed, that the whole of 
the antimony contained in the mineral may 
be melted out. At this period of the pro- 
ceſs a portion of other metals falls down, 
more eſpecially iron, and forms a bed of 
ſcoriæ on the ſurface of the antimony. 
Though the antimony of Hungary is reck- 
oned the pureſt, it is certain that all anti- 
mony which has been melted, if it be in the 
form of perfect needles, and without mixture 
of ſcoriæ, is equally proper for all the uſes 
in which this mineral is employed. It muſt 
only be obſerved, that antimony often differs 
in the relative quantity of ſulphur and regu- 
lus which it contains, and that it is of great 
conſequence to make an aſſay of ſuch ſpeci- 
mens as are intended to be uſed in the pre- 
paration of ſuch antimonial medicines, as are 
intended in all caſes to have the ſame force 

or efficacy. 4 80 & al 
The proceſs employed to ſeparate anti- 
mony from its gangue, ſhews that it is 
very fuſible. If the fire be raiſed when 
it is melted in open veſſels, it parts with 
the ſulphur, which is diſſipated -in yellow 
flowers. The metallic part is likewiſe very 
C 2 eaſily 
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eaſily calcined, and diflipated in white 
flowers. But if a mild heat, not ſufficient 
to melt the antimony, be employed, the ſul- 
phur of the mineral is diſſipated flowly, 
and by degrees; the metal uniting gradual- 
ly to the baſe of 'vital air, and forming the 
grey calx of antimony. This operation 
cannot be well performed, unleſs the an- 
timony be in a ſtate of minute diviſion, ſo 
as to preſent a large ſurface to the air. It 
is therefore reduced to powder, and expo- 
ſed to a low heat in a ſhallow veſſel of 
glazed earth. The proceſs muſt likewiſe be 
conducted with caution at the beginning, 
becauſe of the fufibility of the antimony z 
but in proportion as it goes on, and the 
ſulphur is diflipated, the antimony becomes 
more refractory, and the fire may be raiſed 
to ſuch a degree as to make the capſule, in 
which the mineral is contained, red hot. 
It is a proof that the operation is well con- 
ducted, when no other fmell but that'of ſul- 
phur 1s perceived during the roaſting, and 
the matter does not gather into clots. But 
when, on the contrary, the antimony gathers 
together in lumps, and the ſulphur is de- 
compoſed during its volatization, which 
may be perceived by the ſuffocating ſmell 
of volatile ſulphureous ſpirit, the heat is too 
great, and mult be diminiſhed. 
Though _ ſulphur: ſeems to adhere very 
weakly to the regulus of antimony,. in the 
8 ore 
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ore we are treating of, it is not poſſible to 
drive it off intirely by, roaſting; and the 
grey calx of antimony. always retains a con- 
ſiderable quantity, notwithſtanding the cal- 
cination has been carried. on to ſuch a de- 
gree, as to deprive the metal of its reguline 

Properties. | | 1 
The grey calx of antimony urged by heat, 
without addition, melts into a glaſs of a red 
brown, or hyacinthine colour. This glaſs is 
variouſly fuſible, and has different degrees of 
tranſpareney, accordingly as the metal made 
uſe of was more completely calcined. If the 
calx contain a ſmall proportion of ſulphur, 
and a larger of the oxyginous principle, the 
glaſs it affords is tranſparent, and leſs fuſi- 
ble; and is glaſs of antimony properly ſo 
called. But if the calx contain much ſulphur, 
and ſtill nearly approaches the metallie ſtate, 
it produces a more fuſible and more opake 
glaſs; this is called liver of antimony, be- 
cauſe of its dull red colour, reſembling the 
liver of animals. When the calx of anti- 
mony has been calcined ſo perfectly, as that 
it is difficult to bring it into fuſion, a ſmall 
piece of ſulphur, or of crude antimony, may 
be thrown into the crucible, and the marter 
inſtantly melts. - | | . 
The grey calx of antimony, the liver, or 
the glaſs, being heated in a crucible with 
their own weight of black flax, and a ſmall 
quantity of black ſoap, or oil, are reduced, 
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and afford the pure regulus of antimony. 
The black flux in this operation, anſwers 
two intentions; the alkali which it contains 
unites to the ſulphur, which has not been 
diſſipated from the ore by the action of the 
fire, and the coaly matter favours the re- 
duction of the metallic calx. This is the 
method of preparing the regulus of anti- 
mony in the large way for commercial pur- 
oſes. The regulus is caſt into flat globu- 
* pieces, which have a cryſtallization on 
their ſurface, in the form of the leaves of 
fern. | 
The regulus of antimony is ſcarcely al- 
tered by the contact of light. It does not 
melt till after ignition, and if it be ſtrongly 
heated in cloſed veſſels, it is intirely volati- 
lized without decompoſition. If it be ſuf- 
fered to cool ſlowly when melted, and the 
fluid portion be poured out after its ſurface 
is become congealed, the remaining part is 
found to be cryſtallized in pyramids, or 
quadrilateral pieces, as we have already 
obſerved. | | | 
The regulus of antimony melted in open 
veſſels, is quickly calcined. White thick 
fumes ariſe, which fall again on the ſurface 
of the melted metal, or adhere to the cover 
of the crucible, in the form of ſmall needles. 
This is a perfect metallic calx, to which the 
names of argentine, or ſilvery flowers of re- 
gulus of antimony, or ſnow of antimony, 
= Too haye 


have been given. To prepare ſmall quanti- 
ties, a crucible is placed horizontally in a 
furnace, ſo that its rim applies to the opening 
of the furnace to which it is luted with clay. 
Regulus of antimony is put into the cruci- 
ble, and the fire raiſed ſufficiently to melt it, 
and cauſe it to emit fumes. The ſmoke 
being received in a ſecond crucible applied 
to the firſt, becomes condenſed in very ſlen- 
der white and brilliant needles, which ap- 
pear to be quadrangular priſms. The ſnow 
and the flowers of antimony are not only 
ſuſceptible of volatization at the time of the 
deflagration, or burning of the ſemi- metal, but 
ſublime alone if again urged by a ſtrong heat. 
This calx may likewiſe be melted into an 
orange- coloured glaſs, paler and more tran- 
ſparent than is made with the grey calx of 
antimony. It is likewiſe much leſs fuſible. 
The regulus of antimony is not altered by 
the action of combuſtible matters, but the 
ſnow of antimony is decompoſed by ſub- 
ſtances of this nature, and reſumes the 
reguline ſtate. As this calx 1s highly cal- 
cined, and charged with a large proportion 
of the oxyginous principle, it very. diffi- 
cultly aſſumes the metallic ſtate ; and as it 
is likewiſe very volatile, it cannot be 
reduced but in cloſe veſſels. | It even 
appears to be ſoluble. in water, and to poſ- 
ſeſs certain ſaline characters. Rouelle is 
the firſt who made this obſervation ; and as 
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ſeveral other metallic calces, and in particu- 
lar that of arſenic, become ſaline and acid 
when they are ſaturated with the oxyginous 
principle, it may probably be hereafter diſ- 
covered that the flowers of antimony poſ- 
ſeſs the ſame property. 

The regulus of antimony is ſcarcely at all 
changed by expoſure to air, it being only 
obſerved that its ſurface becomes tarniſhed. 
It is not ſoluble in water, though ſeveral 
phyſicians have ſuſpected that it commu- 
nicates an evident emetic quality to that 
fluid. The ſnow and the flowers of antimony 
diſſolved in water, communicate an eme- 
tic property; this action of the calx of anti- 
mony, together with its ſolubility in water, 
and its volatility, ſhews, as we have juſt ob- 
ſerved, a ſort of analogy between it and the 
calx of arſenic. Many mineralogiſts have 
hence ſuppoſed, that the ore of antimony is 
never free from arſenic; and it is certain, 
that this ore in powder, thrown on hot 
coals, as well as the regulus, emits an odour 
ſenſibly arſenical ; and that when the ope- 
rator has been expoſed during a certain time 

to this vapour, he experiences its cathartic 

effects, and other ſymptoms of being ſlight- 
ly poiſoned, as I have myſelf ſeveral times 
obſerved in my laboratory. 

Earthy ſubſtances have no action on the 
regulus of antimony. Its calx enters with- 
out difficulty into the Ns of glaſſes, 

and 
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and gives them an orange colour, reſem- 
bling that of the hyacinth. | 
Ihe action of the ſalino-terreſtrial ſub- 
ſtances, and alkalies, on the regulus of anti- 
mony, is not known; but the action of 
acids on this ſemi-metal has been more at- 
tended to. 

When oil of vitriol is ſlowly boiled on the 
regulus, the former is decompoſed and the 
latter partly calcined; a large portion of ſul- 
phureous gas is exhaled, and towards the end 
a ſmall quantity of ſulphur ſublimes. The 
maſs remaining after the decompoſition of the 
acid, conſiſts of much metallic calx, and a 
ſmall proportion. of ſemi-metal, combined 
with the acid in the ſtate of vitriol of the 
regulus. The ſaline part may be ſeparated 
by means of diſtilled water. This falt, when 
brought to a dry ſtate by evaporation, is very 
deliqueſcent, and cannot be made to afford 
cryſtals. Fire eaſily decompoſes it; pure 
water, the ſalino-terreſtrial ſubſtances, and 
alkalies, likewiſe ſeparate theſe principles. 
The calx formed by the ſolution, and preci- 

itation from the vitriolic acid, is very dif- 
ficult of reduction. 

The nitrous acid briſkly attdcks the regu- 
lus of antimony, calcining a great part, and 
diffolving the reſt, the acid being at the 
ſame time quickly decompoſed. This ſo- 
lution may be well made in the cold. The 
| a which is produced, being ſeparated _ 
the 
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the calcined part by lixiviation, affords an 
antimonial nitre, which is very deliqueſcent, 
decompoſable by fire, and by the ſame inter- 
mediums as the vitriol of the regulus. The 
calx of antimony, formed by the nitrous 
acid, is very white, and 1s at the ſame time 
exceedingly refractory, and difficult of re- 

duction. | 
The muriatic acid appears to act with 
more difficulty on the regulus of antimony, 
than the other acids; it however diſſolves 
it by the help of a long digeſtion, and cal- 
cines it leſs than either the vitriolic, or ni- 
trous acid. I have obſerved, that when this 
acid is left for a long time on the regulus in 
owder, it acts ſlowly, and diſſolves a con- 
ſiderable quantity. The antimonial muri- 
ate, which is obtained in ſmall needles, by 
a ſtrong evaporation, is very deliqueſcent, 
melts in the fire, is volatilized, and is de- 
compoſed by diſtilled water, like the butter 
of antimony, from which it does not ſeem 
reatly to differ. Mr. Monnet, who has 
well deſcribed this combination, as effected 
by a conſiderable heat, obſerves, that the 
combination made with a calx of antimony, 
(as for example, the argentine flowers) differs 
greatly from that which is prepared with 
the regulus, in its fixity and manner of cry- 
ſtallizing in laminæ, like ſelenite and ſeda- 
tive ſalt. This ſalt is beſides decompoſable 
by water. We have had occaſion to obſerve, 
that 
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that in the ſolutions of the regulus by the 
muriatic acid, or by means of diſtillation, 
there is always a ſaline portion which does 
not riſe by the action of fire, and reſembles 
that which Mr. Monnet makes mention of. 
This depends on its having been ſtrongly 
calcined by the acid. The ſame obſervation 
applies equally to almoſt all metallic ſolu- 
tions which exiſt in different ſtates, aceord- 
ingly as they contain metals more or leſs cal- 
cined. Mr. Monnet has eſtabliſhed the fact, 
that twelve grains of calx of antimony are 
ſufficient to ſaturate half an ounce of com- 
mon muriatic acid, of which however he 
has not determined the ſtrength. Bergman 
affirms, that the muriatic acid has a ſtrong- 
er affinity with antimony than the other 
acids have. 

Aqua regia diffolves the regulus of anti- 
mony more readily than either of the acids 
which compole it ; becauſe the force of the 
nitrous acid 1s ſufficiently moderated, to 


prevent the regulus from being intirely cal- 


cined ; and, on the other hand, the activity 
of the muriatic acid is increaſed, on account 
of its union with the oxyginous principle, 
ſeparated from the nitrous acid. The falt 
formed by the ſolution of the regulus in 
aqua regia, is very deliqueſcent, and may be 
decompoſed like the other ſaline combina- 
tions of this ſemi-metal. 
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Antimony, or the natural combination of 


| ſulphur with the regulus, is in general more 


ſoluble, and is leſs calcined by acids than 


the ſemi-metal itſelf. It ſeems as if the 


ſulphur partly defended the regulus from the 
action of theſe ſaline ſubſtances. Aqua re- 
gia has a moderate action on this mineral. 


It is a very good menſtruum for ſeparating 


the ſulphur, which precipitates under the 
form of a white powder. Mr. Baume di- 
recs . that aqua regia, compoſed of four 
parts of nitrous, and one ot marine acid, 
ſhould be employed in this operation. 
When the action of the acid is over, the ſolu- 
tion may be filtered, and the ſulphur remains 
on the filtre. The weight of this ſhews the 
reſpective quantities of ſulphur and regulus 
contained in the antimony, It muſt how- 
ever be obſerved, that the ſulphur, thus ſe- 
parated, is always mixed with a ſmall quan- 


— 


tity of the calx of antimony; ſo that this 


experiment cannot be eſteemed as very exact, 
unleſs the portion of calx, mixed with the 
ſulphur, be previouſly ſeparated by means 
of acids. | 
The effect of other acids on the regu» 
las of antimony, has not yet been, exa- 
mined, 1 of 
This ſemi-metal decompoſes many natu- 
ral ſalts. Mr. Monnet, in his treatiſe on - 
the ſolution of metals, has deſcribed an ope- 
ration, by which he ſhews, that the regu- 
lus 
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lus decompoſes vitriolated tartar, He melt- 
ed in a crucible a mixture of one ounce of 
this falt, and half an ounce of the ſemi- 
- metal. A yellow, vitriform, exceedingly 
cauſtic maſs was produced, which was found 
to be an antimoniated liver of ſulphur. 
This maſs, being waſhed with hot water, 
afforded, by cooling, a reddiſh ſulphur of 
antimony, or true kermes, He is of opi- 
nion, that the phlogiſton of the regulus is 
united to the vitriolic acid with which it 
forms ſulphur, and that the alkali of the vi- 
triolated tartar, compounded with this ſul- 
phur, produces a liver of ſulphur, which 
diſſolves the calx of antimony, It will 
eaſily be underſtood, that according to the 
new doErine, the ſorni-metal ſeizes the oxy- 
ginous principle of the acid, which laſt, by 
that means, is converted into ſulphur. A 
ſeries of experiments, which I have made on 
this ſubje&, have convinced me, that many 
metallic ſubſtances are capable of decom- 
poling vitriolic falts, in the fame manner, 
as I ſhall ſhew in the following chapters, 
Nitre 1s decompoſed very readily by the 
regulus of antimony. When equal parts of 
this ſemi-metal and of nitre in powder are 
thrown by ſmall portions at a time into a 
red hot crucible, a ſtrong detonation takes 
place, and the regulus is burned by the 
aſſiſtance of the vital air afforded by the 
nitre. After this operation, the crucible 
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is found to contain the fixed alkali or baſe. 


of the nitre, and the antimony in the ſtate 
of a white calx. This calx is called dia- 
phoretic antimony. The regulus of anti- 
mony is not uſually employed in this ope- 
ration, but the mineral or antimony itſelf : 
in which caſe, a larger quantity of nitre is. 
required to be added; as for example, three 
parts to one of the mineral, in order 
that not only the regulus may be burned, 
but likewiſe all the ſulphur to which it is 
united. The reaſon why the mineral is 
preferred in this proceſs is, that the ſulphur 
of the antimony renders the detonation of 
the nitre more rapid, and ſingularly facilw 
tates the combuſtion of the regulus. | 

The matter that remains in. the cruci- 
ble after the detonation, is compoſed of the 
calx of antimony, united partly to the fixed 
alkali of the nitre, and partly to a portion 
of the nitre, which eſcaped the detonation. 
It likewiſe contains a ſmall quantity of vi- 
triolated tartar formed by the acid of the 
ſulphur, and the fixed alkali of the nitre. 
This compound is called the ſolvent of Ro- 
trou, or unwaſhed diaphoretic antimony. 
The matter being thrown into hot water, 
the ſaline part is diſſolved, and the metallic 
calx remains ſuſpended. The water is 


poured off before ſubſidence, and the white 


and fixed calx 1s then ſuffered to fall down ; 
this is called waſhed diaphoretic antimony. 
It 
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It muſt be carefully dried, and then mould- 
ed into little ſquare pieces. The water, 
which floats above, holds in ſolution the 
ſaline matters which were contained in the 
mixture, and alſo a portion of the metallic 
calx united to the alkali of nitre. If an 
acid be poured on this liquor, it ſeizes the 
alkali, and the antimonial calx is precipi- 
tated. This calx is called ceruſe of anti- 
mony, or the materia perlata of Kerkringius. 
The liquor, which remains after the precipi- 
tation of the perlate matter, contains a ſmall 
quantity of nitre, a ſmall quantity of vitrio- 
lated tartar, and the new neutral ſalt, form- 
ed by the union of the acid to the alkali, 
which holds the metallic calx in ſolution. 
Though the laſt ſalt varies according to the 
acid made uſe of, it is very improperly cal- 
led antimoniated nitre of Stahl. This ſalt 
in general is not nitre, becauſe the vitriolic, 
or muriatic acids are uſually applied to pre- 
cipitate the calx of antimony ; and when the 
precipitation.is well made, no part of the 
calx remains in the ſalt. 

The diaphoretic antimony and the ooruſe 
may be melted into glaſs, as well as all the 
other calces of this ſemi- metal; but as they 
are in a very perfect ſtate of calcination, 
they cannot be fuſed without conſiderable 
difficulty. For the ſame reaſon they are 
not eaſily reduced into- the reguline form. 
They ſeem to be mare — of * 

than 
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than even the ſnow of antimony, though they 
have ſtronger medical properties. They are 
likewiſe leſs ſoluble in water and in the 
acids. | 
The regulus of antimony appears capable 
of decompoſing marine falt ; for if a mix- 
ture of theſe two ſubſtances be heated in a 
Tetort, butter of antimony paſſes over into 
the receiver, according to the obſervation of 
Mr. Monnet. This chemiſt has not deſcrib- 
ed the reſidue of the operation. | 
Regulus of antimony does not readily de- 
compoſe fal-ammoniac, according to Buc- 
quet, and butter of antimony is not obtained 
in this proceſs, as Juncker affirms. 
All combuſtible matters act more or leſs 
on this ſemi-metal. Inflammable gas alters 
its ſurface, and gives it a. darker colour. 
It acts in a much more efficacious manner 
on its ſolutions. I have cauſed this gas, 
obtained from iron by ſpirit of vitriol, to 
paſs through a ſolution of antimony in aqua 
regia. The latter immediately became 
turbid, and depoſited a yellow orange 
coloured matter, ſimilar to the golden ſul- 
phur, but never reſembling kermes. The 
flowers of antimony, and diaphoretic anti- 
mony, whether dry, or moiſtened with 
water, being expoſed in the ſame manner to 
the aqueous inflammable gas, did not appear 
to be at all n 


Sul phur 
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Sulphur combines very readily with the 
regulus, and forms an artificial ore, per- 
fectly ſimilar to natural antimony. To ob- 

tain this combination, equal parts of ſulphur 
and of the regulus are to be quickly melt- 
ed in a crucible. A mineral in the form of 


needles of a deep grey is produced, which 


never contains ſo much as the half of its 
weight of ſulphur, unleſs one part and a half 
of the latter ſubſtance be uſed with one part 
only of the ſemi- metal. I have likewiſe ob- 
ſerved, that one ounce of the regulus melt- 
ed in a retort, with one ounce of ſulphur, 
produced ten drachms of antimony, which 
conſequently did not contain more than 
two drachms of ſulphur; and that the reſt 
of this combuſtible matter, ſwelling up by 
the fuſion, paſſed into the receiver. No 
more than one part of ſulphur therefore is 
required to give the characters of antimony 
to four parts of the regulus; and hence we 
may obſerve, how neceſlary it is to make an 
aſſay of antimony before it is uſed for me- 
dical purpoſes, in order that the effect of 
different ſubſtances combined with this me- 
tal may be properly eſtimated. 

Liver of ſulphur completely diſſolves re- 
gulus of antimony, and forms a yellowiſh 
maſs, from which antimoniated ſulphur may 
be precipitated by any acid. Hepatic gas 
acts on the ſolutions of this ſemi-metal, ab- 
ſolutely in the ſame manner as the inflam- 
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mable gas obtained by means of dilfited 
vitriolic acid; which inflammable gas is 
produced by the decompoſition of water, 


as we ſhall ſhew in our hiſtory of iron. 


Regulus of antimony unites with arſenic 
and with biſmuth, but-theſe alloys have not 

et been carefully examined. 

Such are the principal properties of this 
ſemi-metal. It is likewiſe neceſſary to con- 
fider its ore, which is improperly called an- 
timony. As this mineral is uſed in the 
preparation of a great number of import- 


ant remedies, it follows of courſe, that its 


properties are much better known than thoſe 
of the ſemi-metal-it contains. The labours 
of the alchemiſts with this mineral have 
multiplied our knowledge concerning it, 
and no ſubſtance has afforded materials for 
a greater number of experiments. We have 
already ſeen, that by means of heat, a por- 
tion of the ſulphur may be ſeparated ; that 
a grey calx reſults from this operation, 


which may be melted into glaſs, or liver of 


antimony, accordingly as its calcination has 
been more or leſs perfectly performed. 
That nitre, at the ſame time that it burns 
the ſulphur, likewiſe calcines this metallic 
matter. But roaſting, and combuſtion by the 
addition of nitre, are not the only means of 
ſeparating the ſulphur of antimony. This 
may be done by preſenting to the mineral 
a body, which has a ſtronger affinity with 
| | either 
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either of its component parts, than that part 
has to the other. | 
We have an inſtance .of this kind of 
decompoſition, in applying agids to crude 
antimony. Theſe ſalts, and eſpecially aqua 
regia, diflolye the ſemi- metal, and ſepa- 
rate the ſulphur which then floats above. 
The regulus appears to be more caſily 
and completely diſſolved when in anti- 
mony, than when it is pure, as has been 
before remarked. Iron, and other metallic 
ſubſtances, deprive the regulus of its ſul- 
hur; | 
n Nitre is employed with ſucceſs in the 
preparation of many valuable antimonial me- 
dicines. We have already ſeen, that when 
one part of antimony is detonated with 
three parts of nitre, the ſulphur and the 
regulus are burned, and the reſidue is a 
white metallic calx mixed with alkali. If 
equal parts of nitre and antimony be de- 
tonated together, the detonation is of courſe 
weaker. For this reaſon it is neceſſary 
to throw the mixture by ſpoonsful into 2 
red hot crucible ; whereas the other pro- 
portion uſed in the making of diaphoretic 
antimony, need only be once ſet on fire, 
when it continues to detonate, till it is intire- 
ly reduced to a white maſs. When the deto- 
nation of the antimony and nitre, mixed 1n 
equal parts, is finiſhed, the fire is increaſed, ſo 
D 2 e 
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a black ſhining very opake denſe glaſs, not 
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as to melt the whole; and inſtead of a dia- 

horetic antimony, a brown opake brilliant 
brittle maſs is found in the crucible, which 
is a true liver of antimony covered with 
ſcoriæ. In this operation the nitre is not 
ſufficient in quantity to burn all the ſulphur; 
the remainder therefore holds the calx of an- 


timony in ſolution. When the mixture is 


not heated ſufficiently to melt it, nothing 
1s obtained but a nitrous ſcoria, to which 
the name of falſe liver of antimony of Rul- 
land is given. This matter reduced into 
powder, and waſhed with water, forms 


.crocus metallorum ; which is merely liver 


of antimony pulverized, and ſeparated from 
the ſaline matters produced by the CO 
tion of the nitre. | 92 
There are two other preparations ana- 
lagous to the foregoing, which are true 
livers of antimony; the one is the ruby of 
antimony, or magneſia opalina, made by 
melting together equal parts of decrepitat- 
ed marine ſalt, nitre, and antimony. This 
fuſion, which takes place without detona- 
tion, affords a vitreous maſs of a brown 
colour, very brilliant, and covered' with 
white ſcoriæ. The other, improperly called 
the medicinal regulus, is ot eb by fuſing 
ces of antimony, 

twelve ounces of decrepitated marine falt, 
and three ounces of tartar. The reſult is 


at 
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at all metallic in its appearance, Theſe 
two compounds, which differ from the true 
liver of antimony in certain extraneous pro- 
perties, doubtleſs owe this difference to the 
marine ſalt which enters into their prepara- 
tion, and whoſe effect on the mineral has 
not yet been aſcertained. bs 
When the regulus of antimony is required 
to be prepared in the ſmall way in labora- 
tories, no more nitre .ſhould be made uſe 
of than is neceſſary to burn the ſulphur, 
and a ſubſtance capable of aſſiſting in the 
reduction of the regulus muſt be added, 
With this intention, eight ounces of anti- 
mony in powder, fix ounces of tartar, and 
three of nitre, are taken; 'Theſe are mixed 
very accurately, and thrown by ſpoonsful 
into a red hot crucible. The nitre deto- 
nates with the tartar and the antimony ; 
black flux is formed, and the regulus of 
antimony melts and flows to the bottom. 
When the matter is well melted, it 1s to 
be poured into an iron cone, greaſed and 
made hot. The cone muſt be ſtruck ſeve- 
ſeveral times during the pouring of the 
mixture; after which, the whole being 
ſuffered to cool, the regulus of antimony 
is found at the bottom. The ſemi-metal 
is covered with black and reddiſh ſcoriæ, 
which rapidly attract the humidity of the 
air. When the regulus is pure, its upper 
ſurface is convex, and preſents the regular 
| | D 3 figure 
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figure of a ſtar, which the exalted imagi- 
nation of the alchemiſts led them to attri- 
bute to various cauſes, But 1t depends fim- 
ply on the manner of the cryſtallization of 
the regulus during its cooling. The cool- 
ing begins at the fides, and the fluid mat- 
ter being preſſed out from the center to- 
wards the circumference, produces this ap- 
pearance, which takes place only when 
maſs of regulus is fmall ; for in the large 
maſſes of this ſemi-metal, the undulation 
of the fluid matter reſpects ſeveral centers, 
and inſtead of a ſtar, it is found marked 
with impreſſions in the form of leaves of 
fern, which cryſtallizes under different an- 
gles. Reaumur has ſhewn, that a ſudden 
cooling prevents this kind of cryſtallization 
in the form of a ſtar; and that if one fide 
of the cone be quickly cooled, no more 
than half a ſtar will be ſeen . The quan- 
tity of regulus obtained by this proceſs, 
does not amount to the half of the anti- 
mony made uſe of, though this mineral 
often contains more regulus of antimony 
than ſulphur. This is cauſed by a portion 


* There is doubtleſs a relation between the manner in 
/ which metallic buttons cryſtallize at their ſurface; and the 
form which they affect, when by careful cooling, and a 
ſeparation of the fluid portion, they are diſpoſed in ſingle cry- 
ſtals. The Abbe Mongez is bufied in inquiring into this re- 
lation in his reſearches on the cryſtallization of metals. F. 
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of the ſemi-metal combining with the ſa- 
line matters which form the ſcorixæ. 
The ſcoriæ, which flow above the regu- 

. lus of antimony extracted by this proceſs, 
are of a very compound nature, They con- 
tain the fixed alkali of the nitre, and of 
the tartar united to the ſulphur of the an- 
timony, and in the ſtate of an hepar. This 
hepar holds a portion of the calx in ſolu- 
tion, and is beſides mixed with a ſmall 
quantity of vitriolated tartar, formed by the 
vitriolic acid produced in the. combuſtion 
of the ſulphur, and united to a portion of 
the vegetable fixed alkali. Beſides which, 
they contain a coaly matter afforded by the 
tartar. If theſe ſcoriæ be boiled in a large 
quantity of water, and the hot liquor be 
filtered, the coaly portion remains on the 
filtre, and the liquid, which is clear while 
it continues hot, becomes troubled by cool- 
- ing, and depoſits a reddiſh matter, which 
has been hitherto conſidered as an antimo- 
niated liver of ſulphur. The precipitate . 
is called kermes mineral by the dry way. 
When the liquid affords no more, it may 
be evaporated, and a matter leſs coloured 
than the kermes is obtained, or true anti- 
moniated liver of ſulphur. It likewiſe af- 
fords vitriolated tartar. If inſtead of eva- 
porating the liquid, any acid be poured in, 
a yellow orange precipitate, called the gold- 
en ſulphur of antimony, is produced, which 
| 97 does 
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does not appear to differ much from the 
kermes. or 
If antimony broken into ſmall pieces be 


boiled, for a ſhort time, in water charged 


with mild vegetable or mineral alkali, the 
alkali diſſolves the ſulphur of the antimony, 
and forms a hepar, which holds a part of 
the calx of antimony in ſolution. This 


boiling liquor being filtered, and ſuffered 


to cool, the kermes which it contains pre- 
Cipitates ; and the cold liquor being filtered, 


the golden ſulphur may be precipitated by 


means of acids. If an alkaline lixivium 
be boiled again on the reſidue of the anti- 
mony, more kermes may be obtained, but 
this kermes is paler than the foregoing ; 
and the oftener the operation is repeated, 
the leſs kermes is afforded by the antimony, 
The alkali appears to diſſolve more ſul- 

hur than regulus, and the mineral ſhould 
not be boiled more than once or twice. 
This operation is called in general the pre- 
paration of kermes by the humid way. 

The name of kermes was given to this 
preparation by a Chartreux friar named 
Simon, doubtleſs on account of its colour, 


which reſembles that of the animal called 


kermes *, which is employed in dying. 
Kermes mineral has likewiſe been called 


* The animal kermes, or ſcarlet grain uſed in dying, is 


the ſkin of a female inſet, which fixes on the holm or 


ilex, and becomes extended by degrees in the manner of 
N a ſmall 


1 


Poudre des Chartreux, becauſe it was firſt 
prepared by perſons of that religious order. 
The diſcovery of this medicine is due to 

Glauber, who prepared it with antimony, 
and a ſolution of nitre fixed by coal; but he 
has deſcribed his proceſs in an unintelligible 
manner, and almoſt intirely under alche- 
miſtical emblems. Lemery, who laboured 
much with antimony, and who has given 
us a preparation analogous to kermes, under 
another name, may be regarded as the true 
inventor. This remedy, however, was of- 
fered to the public as an intirely new in- 
vention many years after the publication of 
the works of that chemiſt, and in fact owes 
its celebrity to the ſingular cures effected 
by means of it in the hands of brother 8i- 
mon. This friar had the compoſition from. 
a ſurgeon named La Ligerie, who was not 
himſelf the inventor. This laſt affirmed that 
he received it from Mr. Chaſtenay, lieute- 
nant in the army at Landau, to whom it 
had been communicated by an apothecary, 
who pretended to be a diſciple of Glauber. 
Mr. Dodart, then firſt phyſician to the king, 


a ſmall cap or button; it has loſt the form of rings, by 
which theſe animals are known: it is beneath this cap, 
that the eggs it contains are incloſed. The inſects pierce 
the ſhell, and iſſue out, and the females, not having wings, 
fix and die on the leaves of the tree, after having been 
fecundated by the males, who have wings. Cochineal is 
another ſpecies of inſect ſimilar to this, as we ſhall ſhew 
in our account of the animal kingdom. Fourcroy. 
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of kermes, which he accordingly did in the 
year 1720. Lemery the younger claimed 
the diſcovery in the name of his father in 
the Memoirs of the Academy, and with 
great juſtice, as moſt chemiſts ſtill make 
uſe of the proceſs invented by him for the 
preparation of this remedy. 

The proceſs deſcribed by La Ligerie con- 
fiſts in boiling for two hours a pint of rain 
water, with four ounces of the liquor of 
nitre fixed by charcoal, and a pound of anti- 
mony broken into ſmall pieces. The boil- 
ing liquor is filtered, and the ſame anti- 
mony 1s again boiled with three ounces of 
freſh lixivium, diluted in a pint of rain 
water. Laſtly, The ſecond reſidue is boiled 
a third time with the preceding lixivium ; 
two ounces of liquor of fixed nitre, and a 

int of rain water being added. It is then 
filtered, and the kermes ſuffered to ſettle, 
which being waſhed till it is infipid, 1s then 
dried ; and laſtly, after ſpirit of wine has 
been burned upon it, it is reduced to pow- 
der. This proceſs is very long, and affords 
but a ſmall quantity of kermes; not more 


than two or three drachms from a pound of 


antimony. It is moreover very trouble- 


Tome on account of the long ebullition, and 


the evaporation of the water. Laſtly, It 


occaſions a loſs of more than three quarters 


of the antimony, on account of the ſmall 
quantity 


- \of 
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quantity of alkali employed in brechen 


to that of the mineral. 
Mr. Baumé, who adopted the proceſs 


of Lemery, gives two methods for the eaſy 


preparation of a large quantity of kermes 


in a ſhort time; the one by the dry, and 


the other by the humid way. According 


to the firſt method, one pound of antimony 
is melted in à cracible; together with 


two pounds of very pure falt of tartar, and 
one ounce of falphue; ; the whole being pre- 
viouſly well pulverized. This melted mix- 
ture 1s poured out into an iron mortar, is pul- 
verized groſsly when cold, and 1s then boil- 


ed in a ſufficient quantity of water. The 
liquor being filtered through paper, affords 
a kermes of a red brown in cooling; which, 
being firſt waſhed with cold, and afterwards 


with boiling water, till it 1s deprived of all 
ſaline matter, is dried, pulverized, and pat- 
fed through a fine ſieve. 

To prepare the kermes by the humid way 
according to the ſame chemiſt, a lixivium 
of five or fix pounds of cauſtic fixed alkali 


is boiled, with fifteen or twenty pounds of 


Tiver water. Four or five ounces of anti- 
mony previouſly levigated, 1s thrown into 


this boiling liquor, and the mixture being 
well agitated, and ſuffered to boil for a 


very ſhort time, is poured on the filtre. 


This liquor depoſits much kermes during 


its cooling, which is to be waſhed in the 
| {ame 
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ſame manner as the kermes produced by 
fuſion. According to Baume, this laſt pro- 
ceſs. affords twelve or thirteen ounces from 
a pound of antimony, and he aſſures us 
that the two kermes are perfectly ſimilar. 
The theory of this operation, and the 
nature of kermes, are not yet perfectly 
known, notwithſtanding the labours of many 
celebrated chemiſts. It is generally thought 
that the alkali diſſolves the ſulphur of the 
antimony, and that the hepar it forms diſ- 
ſolves the regulus. The ſemi-metal, how- 
ever, is not totally diſſolved, ſince in the 
proceſs of Lemery by the humid way, a grey 
powder is precipitated during the ebullition, 
which may be melted without addition into 
a true regulus. The precipitation of the 
kermes by the cooling of the lixivium, 
which is at firſt reddiſh and tranſparent, 
but loſes its colour in proportion as the 
kermes is depoſited, is a phenomenon till 
more fingular. This compound i is by others 
thought to be a kind of antimony, with 
an over doſe of ſulphur, and ſoluble in the 
hot alkaline lixivium. In fact, if the alka- 
line lixivium be heated on a certain quan- 
tity of kermes ready prepared, a complete 
ſolution will take place. The lixivium, 
which has depoſited kermes by cooling, 
ſtill contains antimoniated liver of ſulphur : 
by the addition of any acid, an orange co- 
loured matter is thrown down, called golden 
ſulphur 
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ſulphur of antimony, which is much more 
emetic than the kermes, and is ſuppoſed 
to contain a leſs proportion of ſulphur, 
Geoffroy, who communicated in the years 
1734 and 1735, ſeveral memoirs concerning 
the kermes mineral, made a great number of 
experiments with the intention of analyzing 
it. The action of acids is eſteemed the moſt 
efficacious means that can be employed for 
that purpoſe. It is thought that theſe ſalts 
diſſolve the ſemi-metal, and leave the ſul- 
phur diſengaged, and that the reſpective 
quantities of theſe two ſubſtances can be 
thence eſtimated. One drachm of kermes, 
according to Geoffroy, contains fixteen or 
ſeventeen grains of the regulus, thirteen or 
fourteen grains of fixed alkali, and forty or 
forty-one grains of ſulphur. Many che- 
miſts at preſent think, that the kermes does 
not contain an atom of alkali, Mr. Baume 
affirms, that this ſalt is not one of its con- 
ſtituent principles, and that it may be in- 
tirely deprived of it, by ſimple waſhing in 
a large quantity of boiling water. - Mr. 
Deyeux, who has likewiſe made experi- 
ments on this ſubſtance, is of the ſame 
opinion. I have had occaſion to make the 
ſame obſervation in a ſeries of experiments 
made in conjunction with the Duke de la 
Rochefoucauld. But the moſt important 
circumſtance relative to the kermes is, that 
it appears to be a very different ſubſtance, 
| | according 
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according to the ſeveral circumſtances at- 
tending its preparation. It contains ſul- 
phur and regulus in various proportions; 
and there is reaſon to apprehend, that its 
effects muſt vary exceedingly, according as 
the proportion of theſe ſubſtances differ. 
In general, it ſeems that the ſtate of the anti- 
mony; the variety of the proportions of its 
component parts; its greater or leſs divi- 
ſion; the more or. leſs cauſtic ſtate of the 
alkali and its quantity; the quantity of the 
water; the time of ebullition; and many 
other analogous circumſtances, occaſion ſin- 
ular variations in the nature of kermes. 

n order that it may be the ſame in all caſes, 

it ought to be prepared with ſubſtances 
always of the ſame quality, and in circum- 
ſtances perfectly ſimilar. Without entering 
into any very long details concerning the 
phenomena the kermes has preſented, when 
treated by a great number of intermedia, 
I ſhall only add, Firſt, that cauſtic alkalis 
greatly alter it, and diſſolve it even in the 
cold. Secondly, That acids act with very 
different degrees of force on this ſubſtance, 
and that it is exceedingly difficult to deter- 
mine with accuracy, by means of acids, the 
quantity, and the ſtate of the ſemi-metal, 
or of the ſulphur, which enter into its 
compoſition, becauſe the ſulphur, which is 
ſeparated, always retains a certain quantity 
of the calx. | | 
Cauſtic 
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Cauſtic alkalies act much, more ſtrongly 
on antimony than mild alkalies, and pro- 
duce a much greater quantity of kermes of 
a deeper colour. Lime, or lime-water, di- 
geſted on antimony in powder, affords, even 
without heat, in a certain number of days, 
a kind of kermes, or golden ſulphur, of a ? 
beautiful red colour, Volatile alkali alters 
it in the ſame manner. When ſal ammo- 
niac is diſtilled from antimony, a pulveru- 
lent ſublimate of a purple colour is ob- 
tained, which appears to be a kind of anti- 
moniated liver of ſulphur, with baſe of 
volatile alkali. Ok | 
To conclude the hiſtory of the decom- 
poſition of antimony, we ſhall add, that 
many metallic ſubſtances have the property 
of depriving it of its ſulphur, by their 
ſtronger affinity to that ſubſtance, Tin, 
iron, copper, and filver, produce theſe de- 
compoſitions. Tin or filver, being melted. 
- together with antimony, unite with the 
ſulphur, and leave the regulus. Iron and 
copper produce the ſame effect, provided 
they be firſt reduced to filings, or very ſmall 
parts, and be previouſly made red hot before 
the antimony is added. The mineral acce- 
lerates the fuſion of theſe metals, and the 
regulus is ſeparated, The ſemi- metal ob- 
tained by theſe proceſſes, is not pure, but 
retains a portion of the metallic ſubſtance 
made uſe of to ſeparate the ſulphur. Its 
colour 
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colour and appearance always indicate its 


impurity; it is diſtinguiſhed under the 
names of jovial, cupreous, or martial regulus, 
according to the metals to which it is united. 
The regulus of antimony is employed in 
many arts, and eſpecially by the letter- 
founders. It was formerly uſed as a purge. 
Wine or water was poured into veſſels made 
of this regulus, and ſuffered to ſtand for 
the ſpace of a night; and' the following 
day the liquor was drank : but as variations 
of the temperature of the place in which 
this operation was made, and of the acidity 
of the wine made uſe of, muſt have neceſ- 
farily produced differences in the quantity 
of regulus taken up, it is with juſtice that 
this medicine was abandoned, as not bein 
to be depended on. For ſimilar reaſons the 
perpetual pills, or ſmall balls of. this regu- 
lus, which were ſwallowed as purges, have 
been renounced. The ſtate of. the digeſtive 


Juices, the nature of the mucus in the firſt 


paſſages, and the ſenſibility of different 
individuals, muſt have rendered their effects 
uncertain, and often dangerous. 

Crude antimony, Rotrou's ſolvent, dia- 
horetic antimony, kermes mineral, and the 
golden ſulphur, are the only antimonial 
medicines at preſent uſed.* Crude antimony 
is employed as a ſudorific in cutaneous diſ- 
orders. It is ſuſpended in a linen bag in 
Many other antimonial preparations are in common 

uſe in Britain, for which fee the Diſpenſatory, T. q 
the 
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the veſſels in which the ptiſans appropriated 
to theſe diſorders are prepared; but many 
phyſicians deny it to have any virtue when 
adminiſtered in this manner. It is like- 
wiſe taken in ſubſtance, being firſt finely 
levigated, and made up into pills for te 
ſame purpoſe. | 
The ſolvent of Rutrowi is greatly recom-" 
mended in lymphatic diſorders,” produced 
the congelation of that liquid, as in ſeœro- 
phulous affections, and in general in all glan- 
dular tumours. Many phyſicians have no 
confidence in the effects of waſhed diapho- 
retic antimony. They conſider this medi- 
cine as a pure calx of antimony, without 
any virtue whatſoever. We cannot, how- 
ever, forbear obſerving, that this calx, in 
which Rouelle the younger has obſerved 
a remarkable degree of ſolubility, may pro- 
duce ſingular effects in conſequence of this 
property. It is likewiſe certain, that as the 
action of the gaſtric and inteſtinal juices on 
metallic calces are not known), it cannot 
therefore be determined whether a ſubſtance 
inſoluble and inſipid to all appearance 
has any virtue or no. Obſervation, how-' 
ever, teaches us, that this medicine pro- 
duces but ſlight effects in eruptions, and 
in the moſt obſtinate diſorders of the ſkin, 


though employed for a long time. The 
unwaſhed diaphoretic antimony, or ſolvent 
of Routrou, which is much more active 
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than the before - mentioned preparation, by 
reaſon of the alkali it contains, deſerve to 
be preferred. In theſe affections a medicine, 
called Poudre de Chevalleray, is uſed. It 


is diaphoretic antimony, calcined ſeven times 


ſucceſſiyely during the ſpace of two hours, 
with freſh nitre each time, and lixiviated 
after each operation. It does not ſenſibly 


differ from the waſhed- diaphoretic 


anti- 


mony, becauſe the ſemi-metal, once well 
calcined, as it is when detonated with three 
times its weight of nitre, cannot be further 
calcined, and for that reaſon in this prepa- 


ration no ſucceeding detonation takes 


place. 


The preſent medicine is obſerved to be abſo- 
lutely ineffectual when deprived of the alkali. 


_- Kermes mineral is one of the moſt 


: valu- 


able antimonial remedies | we are in poſ- 
ſeſſion of; it is attenuating, and is employ- 


ed with the eee in pit 
t 


uitous, 


e ſtomach, the lungs, the 


inteſtines, and even the urinary paſſage. It 
is moſt commonly/uſed in. diſorders of the 


breaſt, to, afliſt ex pectoration. It ought not, 


however, to be adminiſtered, till after the 
inflammation is abated, It has likewiſe 
great ſucceſs when' yoo in repeated ſmall 


doſes in catarrhs o 


the breaſt, the humid 


aſthma, maladies of the ſkin, glandular 


ſwellings, &c. It is adminiſtered in 


a doſe 


from half a grain to two or three grains in 


proper liquids, or made up in pill 


6 1 It 
ſome- 
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ſometimes caufes vomiting, and very fre- 
quently acts as a ſudorific or a diuretic.” 

The golden ſulphur, on account of its 
being a violent emetic and cathartic, is not 
much uſed. It was formerly given in the 
ſame diſorders as the kermes, but its effects 
are much more uncertain. | 

There are alſo many other preparations | 
of antimony, which are uſed in medicine 
to great advantage; but as they are made 
up with vegetable matters, we ſhall ſpeak 
of them in another part of this work. This 
metallic ſubſtance is one of the moſt im- 
portant in the Materia Medica, and phyſi- 
cians cannot pay too great an attention to its 
properties. It is one of thoſe upon which 
the alchemiſts, and even the chemiſts, | have 
beſtowed great labour, which has given riſe 


to the numerous r r above de- 
ſoribed. 5 5 


8 H A P. XIII. 
Concerning Zink. 


FINK is a brilliant plueiſh ite hates 
metallic ſubſtance, - cryſtallized in nar- 
row plates. It has neither taſte nor ſmell.” 
It cannot be reduced into powder like the 
other ſemi-metals, but becomes flattened 
unser the hammer, and may even be lami- 

Ex: nated, 
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nated, provided it has not previouſly been 
too much hammered. This experiment was 
made by Mr. Sage. When it is required 
to have zink in a ſtate of extreme diviſion, 
it muſt be granulated, that is to ſay, poured 
melted into cold water, Or elſe reduced into 
filings. It has the inconvenience of chok- 
ing up the files. Macquer affirms, that 
when heated nearly to melting, it becomes 
very brittle, and may then be pulverized. 
This property is very different from that of 
the metals, which become more ductile by 
the action of heat, and affords an advan- 
tageous proceſs for obtaining this ſemi- 
metal in a ſtate of extreme diviſion. It 
may likewiſe be obtained in this ſtate, by 
triturating it while melted, and keeping its 
particles aſunder by continual motion, be- 
fore they take the ſolid form by cooling. 
This operation muſt not be made in an iron 
mortar, becauſe zink always diſſolves a por- 
tion of this metal; a mortar and peſtle of 
marble muſt be uſed. 

Zink loſes about one ſeventh of i its weight 
by immerſion in water. The particular 
facets which the pieces of zink met with 
in commerce preſent in their fracture, prove 
that this ſemi-metal has the property o 
cryſtallizing in a peculiar manner. Mr. 
Mongez has ſucceeded perfectly in his at- 
tempts to obtain this cryſtallization. It is 
| EO Paley of bundles of "OO quadrangular 
priſms, 


— 


Ik. 69 


priſms, diſpoſed in all directions, and of 
a blue changeable colour, if expoſed to air 
while the metal is ſtill hot. 
Mr. Sage confiders zink as the moſt com- 
mon of all the metals after iron. He af 
firms, that he found it in all the martial 
pyrites ; and Mr. Grignon affirms, that the 
cadmia fornacum, obtained from the earthy 


ores of iron, contains much zink. 
Native zink is very rare; molt naturaliſts 
doubt whether it exiſts at all, yet Mr. Val- 
mont de Bomare affirms, that he ſaw in'the 
mines of lapis calaminaris, in the dutchy of 
Limbourg, and in the mines of Goſlar, 
ſpecimens of this in ſmall flexible fibres of 
a greyiſh colour, and eaſily taking fire. 
This ſemi- metal is moſt commonly found 
in the ſtate of calx. It then conſtitutes 
lapis calaminaris, which has a great variety 
of forms. It is ſometimes cryſtallized in 
cubes, in priſms, in leaves, or in plates; 
but moſt commonly it is in irregular maſſes. 
Its colour is likewiſe ſubject to variations. 
In ſome ſpecimens it is white, in others 
grey and yellow, and in others reddiſh. 
Though very hard, it is never ſufficiently 
ſo to give fire with the ſteel. It is found 
in quarries of conſiderable extent in the 
dutchy of Limbourg, the counties of| Na- 
mur, and of Nottingham and Somerſet -in 
England. Marine ſubſtances, calcareous 
ſpar, &c. are often met with in calamines, 
| E' 4 wien 
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which power that they have been formed 
by a ſubfidence from water. The lapis ca- 
laminaris is likewiſe called natural or foffil 
cadmia. Bergman, who has made a moſt 
extenſive inquiry into the analyſis of the 
ores of zink, found in almoſt all calamines, 
ſiliceous earth, clay, and. iron, in different 
proportions ; | the calamines contain from 
four to thirty hundredth parts .of metal. 
- Zink united to ſulphur forms blende or 
Falfe galena. This blende is ordinarily diſ- 
ſed in ſcales. Sometimes it appears cry- 


ſtallized in cubes more or leſs truncated. 


ts colours are various. In ſome ſpecimens 


fe reſembles that of * but moſt com- 


monly it is black or reddiſh. A yellow 2 
tranſparent ſort is found at Ronſberg i 

Norway, at Goflar, and Sainte-Mariæ. * 
blendes are phoſphoric when rubbed in the 


| dark. There are ſome which have this pro- 


perty in ſo high a degree, that the ſtroke 
of a toothpick acroſs their ſubſtance is ſuf- 
ficient to ſhew it, Blende has been called 


by the name of ſterile nigrum, becauſe when 


it has been melted to obtain the lead it ap- 
peared to hold, nothing was obtained ; the 
Zink having been driven off in conſequence of 
its volatility. All blendes, when rubbed or 
diſſolved in an acid, give out a very ſenſible 
ſmell of liver of ſulp bur. Cronftedt conſiders 
this ore as zink united to ſulphur by the in- 

termedium 


termedium of iron. Mr, Sage thinks that 
it contains an earthy liver of fulphur. 

Zink is likewiſe found in the ſaline ſtate 
combined with the cretaceous and vitriolic 
acids. The firſt of theſe natural com- 
pounds is known by the name of vitreous 
ore of zink, or zink ſpar. | This ore is 
white, grey, or blueiſh ; gives fire with ſteel, 
is heavy, ſometimes cryſtallized ; alſo in ſta- 
lactites or amorphous ; it diſſolves with effer- 
veſcence in acids, and affords cretaceous acid. 
According to Bergman, one hundred grains | 
contain ſixty- five of calx of zink, twenty- 
eight of cretaceous pern ſix of water, and 
one of iron. | 

Native vitriol of zink i is found! in won : 
boidal cryſtals, and in white ſtalactites; it 
is often cryſtallized in fine needles, or alky 
fibres, reſembling amianthus. In this ſtate 
it is called plume-alum. It is found in 
Italy, and in the mines of Goſlar, in the 
Hartz. The zink ores may be diſpoſed in 
the following manner, according to the 
ſtate in which che ſemi- metal exiſts. ä 


Native Zink in flexible, greyiſh, and 


inflammable Fibres, - 


„ * * 
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STATE II. 
Calx of Zink ; Calamine. 


Varieties. 

1. White calamine, in ſhort tetrahedral 
priſmatic cryſtals, grouped confuſedly; it 
ſometimes is greeniſh. 

2. Calamine cryſtallized i in pyramids ſimi- 
lar to the dog's-tooth-ſpar, of a white grey, 
greeniſh, or reddiſh colour. Meſſrs. Sage, 
and Rome de Liſle think, that while this 
calamine is depoſited, the calcareous ſpar i is 
decompoſed ; it is often found, in fact, 
partly calcareous, ad hollow in its inter- 
nal parts. 

3. Calamine folid, * as if worm- 
eaten; it is furrowed, cellular, and cryſtal- 
lized, as it were, in dendrites. 

Compact and ſolid calamine ; lapis ca- 
e That which is obtained from 
the county of Namur is always calcined; 
it is not allowed to be exported, without 
previouſly ſubjecting it to this operation. 

. Calamine in greeniſh or PE ſta- 
lagmites. 

6. Zeolitiform calamine, nn by the 
name of zeolite of Friburg. Mr. Pelletier 
has diſcovered, that this pretended zeolite, 
of a pearl colour, contains in one hundred 
27 from forty-eight to fifty-two, of 

5 N 


3 


quartz, thirty-ſix af the calx of ann and 
eight or twelve of water. 


STATE Ul. 
Zink mineralized by Sulphur ; Blende. 


Varieties | 
. Grey blueiſh blende, with a metallic 
vet, cryſtallized in cubes or rhombuſes. 
2. Black cryſtallized or irregularly formed 
blende. 
3. Red or brown reddiſh blende. | 
4. Phoſphoric blende, green, yellowiſh, 
or red. 
5. Yellow greyiſh blende, mixed with 
galena and petroleum, 
6. White blende. 
. Yellow blende of a wax colour. 
8. Blende in a ſtate of decompoſition, ' 
whoſe laminæ are ſeparated, and their bril- 
liancy deſtroyed. It paſſes to the ſtate of 
calamine, | 


8 T 
Saline Zink. 


Varieties. 

1. Spathoſe zink, or vitreous ore of zink. 
5 Vitriol of zink in rhomboidal cryſtals, 
in ſtalactites, or in fibres of a  fiky, —_—_ 
ANCE, 
To 


To make an aſſay of calamine, nothing 
more is neceſſary in general, than to pulve- 
rize and mix it with charcoal, and to heat 
It in a crucible covered with a plate of cop- 
per; the latter becomes yellow, and is 
converted into braſs. Bergman has made 
a much more perfect analyſis of calamines 
by the humid way. He applied the vitrio- 
lic acid to decompoſe pure calamines, and 
the zink ſpar. The ſolution contained vi- 
triol of zink, and vitriol of iron. He de- 
compoſed the latter by a known weight of 
zink, and precipitated the decanted fluid by 
mild mineral alkali. He finds, by experi- 
ment, that one hundred and ninety-three 
grains of this precipitate contain one hun- 
dred grains of zink. From the weight of 
the precipitate he deducts the weight of the 
zink employed to precipitate the iron. 
Moſt calamines being more compounded 
than thoſe here mentioned, and containin 
quartz, clay, and chalk, combined with the 
calces of zink, iron, nnd even lead, Berg- 
man firſt treats them three ſucceſſive times 
with twice their weight of nitrous acid each 
time. By heating the maſs to dryneſs, the 
acid calcines the iron, and renders it inſo- 
luble. He afterwards diflolves the ſoluble 
part in additional nitrous acid, the iron, the 
quartz, and the clay remaining behind. 
The acid takes up the calcareous earth, the 
calces of zink and of lead: marine acid is 


_— 
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pie ed to precipitate the latter; the vi- 
triolic acid to ſeparate the calx; and the 
zink is laſt of all precipitated by the Pruf- 
fian alkali, The fifth part of the weight 
of this precipitate, he takes to expreſs the 
zink contained in the calamine. He like- 
wiſe . employs a ſecond method; vitriolic 
acid is diſtilled from calamine to dryneſs, 
the reſidue is afterwards lixiviated in warm 
water; from this lixivium he precipitates 
the iron and clay, by cauſtic volatile alkali; 
the zink remains ſuſpended in the ſolution 
of vitriolic ammoniac. 

The aſſay of blendes, after previous roaſt- 
ing, was formerly made in the ſame manner 
as calamines; Mr. Monnet 1s the firſt who 
affirmed that they might be conveniently aſ- 
ſayed by ſolution in aqua fortis, which unites 
to the metallic ſubſtance, and ſeparates the 
ſulphur. The calx of zink is ſeparated 
from the nitrous acid by diſtillation. Berg- 
man has made the ſame accurate experiments 
on theſe ores as on the calamines, and has 
greatly improved on Monnet's method of the 

umid analyſis, He firſt ſeparates the water, 
the arſenic, and part of the ſulphur they 
contain, by diſtillation ; next he treats them 
with different acids, accordingly as theſe act 
more or leſs upon their contents, and preci- 
pitates the ſolutions by different re- agents. 
The ores of zink are not worked for the pur- 
poſe of gaining the ſemi- metal. It is ob- 
EX. © | ſerved, 
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ſerved, during the ſmelting of lead ores mix- 
ed with blende, that the zink is ſublimed in 
the chimnies of the furnaces, in the form of 
calx, and produces greyiſh incruſtations, 
named tuttia, or cadmia fornacum. Ano- 
ther portion is obtained in the merallic form, 
by cooling the anterior part of the furnace. 
The zink being driven up in the vapourous, 
form by the action of the fire, is condenſed 
in this place, and falls in ſmall grains into 
powder of charcoal, which covers a ſtone 
placed below. The ſemi-metal is preſerved 
from calcination by the powder of charcoal, 
and is afterwards melted in a crucible, and 
run into moulds. Such is the proceſs by 
which the greateſt part of the zink found 
in commerce, is obtained at Rammelſburg, 
whether in the ſtate of calx or metal, This 
zink is always united to a certain quantity 
of lead ; it ſeems that the zink prepared in 
China, which comes to us under the name 
of tutenag, is much purer *, but the man- 
ner of preparing it is unknown. Mr. Sage 
aſſures us, that the Engliſh obtain zink in 
the large way, from lapis calaminaris, by 
diſtillation, but that their apparatus is kept 
a ſecret. 13855 


% 


Mr. Kirwan gives the name of tutenag to a variety 
of the brittle calamine of China, which was analyſed by 
Mr. Engeſtrom, for which ſee the Memoirs of the Aca- 
demy of Stockholm, for the year 1775. This ore is very 
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ink expoſed to heat in cloſe veſſels, 
melts before ignition, and is volatilized 
without decompoſition. If it be ſuffered to 
cool ſlowly in a veſſel, by which the melted” 
portion of the ſoni-methl can be ſuffered to 
run out, the remainder of the zink is found' 
cryſtallized in needles, or ſlender priſms. 
Mr. Mongez, for this purpoſe, uſes a veſſel 
pierced at the bottom and at its ſides, with 
a number of holes which he ſtops with earth 
of bones. When the zink cools at its ſur- 
face, the holes are to be opened gradually, 
and the metal agitated by a red hot iron, 
introduced through one of theſe openings. 
This ſimple proceſs occaſions the melted 
ortion of the zink to run out; the veſſel is 
then to be ſhook, till no more melden metal 
runs out, and the cold portion cryſtallizes. 
If it be left in the veſſel, it retains it; me- 
tallic colour, but if it be expoſed to air, it 
takes a tarniſh of rainbow colours. When 
Zink is melted with contact of air, it be- 
comes covered with a grey pellicle, which 
is quickly converted into a yellowiſh earth 
or calx, and eaſily reducible. This calx 
weighs more than the zink made uſe of, 
but if the ſemi- metal be ſtrongly heated, 
it burns with a white, or light greeniſh yel- 
low flame, very brilliant, and ſimilar to that 
of phoſphorus. The current of this flame 
drives up the calx of zink, which is con- 
denſed in the air in the form of white, and 


very 
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very light flocks, named flowers of zink, 
pompholix, nihil album, philoſophical wool, 
or cotton. It is a perfect calx of zink, and 
weighs more than the ſemi- metal made uſe 
of to form it; Mr. Baume having obtained 
from each pound of zink, ſixteen ounces, 
ſix drachms, fifty four grains of flowers. 
It is not volatile, its ſublimation being pro- 
duced only by the rapidity with which the 
zink burns; it conſequently remains very 
fixed when expoſed to heat alone in a cruci- 
ble. It preſerves for a certain time a phoſ- 
phoric light, ſenſible in the dark. It may 
be fuſed into glaſs, by a moſt violent heat ; 
the glaſs of zink has a beautiful yellow 

colour. W. | 
The calx and the glaſs of zink, are no- 
thing more than the ſemi- metal combined 
with the baſe of vital air. The glaſs does 
not appear to differ from the white calx, 
but by the more intimate union of the two 
principles. This compound is among the 
number of metallic calces which heat cannot 
deſtroy, and are not reducible without ad- 
dition. Its decompoſition cannot be effect- 
ed, unleſs it be heated in contact with com- 
buſtible bodies. A mixture of pompholix 
and charcoal being ſtrongly heated, Zink is 
obtained, and the charcoal is found to be 
partly burned, by virtue of the oxigynous 
principle it has taken from the metallic 
calx. Zink has therefore leſs affinity with 
9 the 
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the baſe of air than charcoal has, though it 
ſeems to be more combuſtible, This ope- 
ration does not ſucceed well, but in cloſe 
veſſels, and for that reaſon the Engliſh are 
ſaid to reduce lapis calaminaris by diſtilla- 
tion. 

Zink is ſcarcely alterable by the air. Its 
ſurface tarniſhes à little, and appears to ſuf- 
fer a ſlight beginning of calcination. -- | 

Water has a ſtrong action on zink; when 
this ſemi-metal begins to be red hot, it is 
then eaſily calcined, and a large quantity of 
inflammable gas is given out; a proof that 

the water is decompoſed by the zink, which 
ſeizes its oxigynous principle. Meſſrs. La- 
voiſier and Meuſnier have aſcertained this 
fact in their experiments concerning the de- 
compoſition of water. 

Zink has no action on the vitrifiable and 
argillaceous earths, but its calx enters into 
r compounds, and colours them yel- 

ow. 

Ponderous earth, magneſia, and lime, have 
no action on zin. 

The cauſtic vegetable, and miveta) alkalies, 
being boiled on this ſemi- metal, turn its 
ſurface black, and themſelves acquire a dirty 
yellow colour, by holding in ſolution a cer- 
tain quantity of zink. This may be ſepa- 
rated by acids, as Mr. De Laſſone has ſnewn. 


The volatile alkaline ſpirit acts leſs ſtronglx 


on zink when heated, no doubt on account 
of 


of its volatility ; but by cold digeſtion it 
diſſolves a ſmall quantity. In theſe three 
ſolutions, a certain quantity of inflammable 
gas is diſengaged, the production of which 
appears to be due to the water. So that it 
is this fluid which acts on the ſemi- metal, 
calcines it, and renders it partially ſoluble 
in Alkalis at CEE | 

The vitriolic acid diluted with water, 
diſſolves zink in the cold. In proportion as 
the acid exerts its action, the ſemi- metal 
becomes of a blackiſh grey, much heat is 
produced, and a black powder is precipitat- 
ed, which has not yet been well examined. 
A large quantity of inflammable gas is diſ- 


engaged, which burns with a very bright 


flame, and detonates with pure air. This 
elaſtic fluid, whoſe ſmell is ſimilar to that 
of the gas obtained during the ſolution of 
iron by the fame acid, is certainly produced 


by the water; for oil of vitriol does not diſ- 
ſolv&zink, without the aſſiſtance of heat, 


and then produces only ſulphureous gas. 


The water therefore begins the calcination 


of the zink, and the acid afterwards diſ- 


ſolves the calx. When no more-inflam- 


mable gas is diſengaged, the. efferveſcence 


ceaſes, the ſmell changes, and perfectly re- 


ſembles greaſe beginning to be rancid. The 
liquor is whitiſh, and rather . cloudy, but 


becomes tranſparent: when diluted with 


water. It affords a white vitriol by evapo- 
ration, 
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ration, rather more ſoluble in hot than in 


cold water, and of which a portion cryſtal- 


lizes by cooling. Very regular cryſtals of 
vitriol of zink are eaſily obtained by expos 
ſing for ſome days to. the air a ſolution of 
this ſalt made in boiling water, and a little 
evaporated : tetrahedral priſms are then 
formed, terminated by pyramids of four ſides: 
the ſides of theſe, priſms are ſmooth. This 
form was pointed out by Meſſrs. Sage and 
Rome de Liſle, and I have myſelf remarked 
it. Mr. Bucquet has obſerved, that theſe 
priſms were rhomboidal. Mr. Monnet 
however affirms, that this alt cryſtallizes 
with great difliculty, and requires much 
evaporation, and ſudden cooling, to afford 


regular cryſtals without conſiſtence. The 


white calx, or flowers of zink, likewiſe diſ- 
ſolve in the vitriolic acid, and atfard- WO 
vitriol. 


This ſalt has a | irong typtic taſte. 1 


cording to Hellot, it loſes a part of its acid 


by the action of fire. This acid has the ſul- 
phureous characters, and becomes hot with 
oil of vitriol, according to the obſervations of 
Macquer. Vitriol of zink is not much 


changed by expoſure to air, when it is very 


pure. It is decompoſable by lime, and by 
the different alkalies. The calces of zink, 


precipitated. by theſe ſubſtances, may be 


re-diſſolved in acids, and even in alkalies. 
The volatile alkali becomes of a dirty brown 
ok. III. F colour, 
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colour, after diſſolving it. The vitriol of 
zink decompoſes nitre, and is itfelf de- 
compoſed. By diſtilling this mixture, two 
kinds of nitrous acid, which do not mix, 
are obtained, together with the glacial oil of 
witriol ; we - ſhall ſpeak more fully on this 
ſubject at the article of martial vitriol. 

A vitriol of zink, prepared in the large way 
at Goſlar, is met with in commerce under the 
name of white vitriol. It is made thus: blendes 
are roaſted; a portion of the ſulphur burns, and 
Furniſhes vitriolic acid, which diſſolves the 
calx of zink. The roaſted ore is then waſh- 
ed, and the lixivium being decanted, is ex- 
poſed to evaporation, and affords cryſtals. 
The ſalt being melted by a gentle heat, ſo as 
to deprive it of its water of cryſtallization, 
and then ſuffered to cool, becomes conden- 
ſed into white, opake, and granulated maſſes, 
reſembling ſugar. Thevitriol of Goſlar, when 
diſſolved in boiling water, cryſtallizes by 
cooling. Its cryſtals are ſomewhat reddiſh, a 
circumſtance to be attributed to the impu- 
Tities of the ſalt, which is ſuppoſed to con- 
tain a ſmall quantity of lead and iron. To 
purify it, zink may be thrown into its ſolu- 
tion. The ſemi- metal precipitates the iron 
and the lead, becauſe it has a ſtronger affi- 
nity with the vitriolic acid; and the liquor 
being filtrated, is conſequently found to 
contain pure vitriol of zink. There is ſtill 
greater reaſon to think, that the im abe 
0 1 - s 0 
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of the vitriol of Goflar confiſts in iron, from 
the circumſtance of the zink met with in 
trade being magnetical, doubtlefs becauſe it 
contains iron, Experiments concerning this 
ſemi- metal ought therefore not to be made, 
but with zink prepared by reducing the pre- 
cipitate of white vitriol purified in the man- 
ner here ſhewn. We muſt however obſerye, 
that zink is very often magnetical only at 
that part of the piece which has been cut | 
with ſciffars, or iron wedges. 
The diluted nitrous acid combines very 
rapidly with zink, without the aſſiſtance of 
external heat. A conſiderable heat is pro- 
duced in this ſolution, as well as in that 
wherein the vitriolic acid is uſed, The ef- 
ferveſcence, which accompanies this combi- 5 
nation, is occaſioned by the 1 
of a large quantity of nitrous gas, which ſud- 
dienly grows red by mixing with the air, 
when the operation has been performed in 
an open veſſel, but which is colourleſs, and 
may be confined over water, by plunging the 
extremity of the veſſel containing the mix- 
ture, underneath the orifice of a glaſs con- 
taining that fluid. This experiment ſhews, 
that zink decompoſes the nitrous acid, and - 
deprives it of a portion of its oxigynous ' 
: principle. If the zink be mixed with a por- 
f tion of iron, it is covered with a reddiſh 
; ochreous powder, which is merely a portion > 
_ of that metal calcined by the acid. If it be 
| + Acice „„ pure, 
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pure, certain flocks of a blackiſh matter are 
E as is obſerved with the vitrio- 
ic acid. The nitrous acid holds a much 
larger quantity of zink in ſolution, than 
the vitriolic. Mr. Baume affirms, that fix 
ounces of this acid diſſolved five drachms 
and a half of zink, in leſs than two. hours. 
The nitrous ſolution of zink 1s of a greeniſh 
yellow, and not perfectly clear when newly 
made, but it loſes this colour, and becomes 
tranſparent, after ſtanding for ſome time. 
It is very cauſtic, and quickly corrodes the 
Kin, though made with an acid diluted 
with water. I have obtained, by evapora- 
tion and cooling, cryſtals in tetrahedral 
ſtriated flat priſms, terminated by pyramids 


of four ſides likewiſe ſtriated. The nitre 
of zink being put on hot coals, firſt melts 
and detonates as the portions become dry, 


and the detonation 1s attended with a ſmall 
reddiſh flame, The ſame phenomenon does 
not appear, when the fuſi@n is performed in 
a crucible. It cannot be dried, even by the 
mildeſt heat, without alteration ; vapours of 
nitrous acid in this caſe eſcape, and it becomes 
of a brown red, and of the conſiſtence of a 


jelly. If it be ſuffered to cool in this ſtate, 
it preſerves its foftneſs for ſome time; but 


if it be kept heated for a ſufficient time, it 
dries entirely, and leaves a yellowiſh calx. 
Hellot has obtained from the diſtillation of 
nitre of zink, a very fuming acid, and ob- 

h ſerved 
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ſerved the red colour it aſſumes in melting. 
The nitre of zink quickly attracts humidity, 
and loſes its regular form after ſome days 
expoſure to the air, nothing remaining but 
ſtriated and pointed priſms, whoſe figure can 
ſcarcely be determined. It is not known 
whether it is decompoſable by other acids. 
Meſſrs. Pott and Monnet affirm, that zink 
has a ſtrong affinity, with all theſe ſalts, 
without having any preference for any one in 
articular. The flowers of zink form abſo- 
lutely the ſame ſalt with the nitrous acid, 
according to Hellot. 
The muriatic acid acts on zink as ſtrong- 
ly as the nitrous. During the rapid effer- 
veſcence which accompanies this combina- 
tion, much inflammable gas is diſengaged, 
which has the ſame properties as that afford- 
ed by the nitrous acid; and this laſt is 
known to conſiſt of water decompoſed by 
zink. Black flocks are gradually depoſited, 
which ſome have conſidered as Gtphur, 
others as iron, and Mr. Laſſone thinks to 
be a calx of zink. This matter diſſolves in 
acids; is not reducible to the metallic ſtate, 
and becomes calcined on hot coals. Mr. 
Monnet thinks that it ariſes from certain 
foreign metallic ſubſtances, as for example, 
Iron and copper, which are often found in 
zink. It certainly deſerves to be more par- 
ticularly examined. The ſolution of zink b 
the muriatic acid, is colourleſs, and does 
| F 3 not 
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- "not afford cryſtals by evaporation; when 
heated it becomes of a blackiſh brown, emits 
acrid and penetrating vapours of marine 
acid, and becomes thick. Expoſed to the 
air for eight days in this ſtate, it affords no 
cryſtals. By diſtillation it gives out a ſmall 
quantity of very fuming acid, and a true 
butter of zink. Meſſrs. Hollet and Monnet 
have deſcribed this experiment very accu- 
rately; J have repeated it many times in 
my courſes of lectures, and obtained a ſmall 
quantity of yellowiſh acid, which was ſuc- 
ceeded by a congealed matter in the neck of 

. the retort. This butyraceous ſubſtance was 

was of the fineſt milk-white colour, very . 

ſolid, and formed of ſmall radiated needles, : 

WW in the manner of a ſtalactite. It is fuſible 5 
Av by a gentle heat. I have preſerved it for 
9 ſeveral years in well-cloſed veſſels of glaſs. 
It has attracted very little moiſture ; the 
i | part which touches the glaſs is yellowiſh, and 

WW. the bottom of the bottle preſents rainbow «+ 
colours. This alteration doubtleſs depends 
on the action of light. There remains in the 
bf retort, which 1s uſed for this diſtillation, a 

1 blackiſh vitriform and deliqueſcent matter. 

| 


The butter of zink, which Hellot obtained, 
x was blackiſh ; he ſays, that the vitriolic acid 
| diſengages the muriatic, The calx of zink 
} has the ſame habitude with this acid. 
The cretaceous acid ſpirit in which zink 
or its calx are digeſted in the cold, diſſolves, 
at the end of twenty-four hours, a conſider- 
able 
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able quantity, according to Bergman. Thi 
ſolution, when expoſed to the air, becomes 
covered with a pellicle, which reflects various 
colours, and is merely a chalk of zink, cal 
led aerated zink by that celebrated chemiſt. 
The action of the fluor and boracic acids 
on zink are not known. a N 
All. the ſolutions. of zink in acids are 
precipitated. by lime, magneſia, the fixed and, 
volatile alkalies. The calx of this metal. 
then appears in the form of white or yellow- 
iſh flocks, according to the ſtate of their ſo- 
lution, or the purity. of the precipitant. 
This calx is, reducible by the addition of 
combuſtible matters, is ſoluble in acids and. 
in alkalies, either fixed or volatile. When 
more of the latter is added than is neceſſary 
to diſengage the calx of zink, the precipi- 
tate diſappears by degrees, and the liquor 
aſſumes. a dirty yellow colour, which indi- 
cates the ſolution of the calx of zink in 
the alkali. When, inſtead of pure and cauſ- 
tic alkalies, the cryſtals of either the veget- 
able, mineral, or volatile alkali are uſed, the 
efferyeſcence is very inconſiderable, the pre- 
cipitate is white, and it. is found, that the 
cretaceous acid unites with the calx, ſo, that 
in theſe caſes, two decompoſitions, and two 
new combinations. are effected. 5 
Zink has the property of decompoſing 
ſeveral neutral ſalts. If it be treated in the 
dry way, with vitriolated tartar in a cruci- 
F 4 ble, 
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ble, it decompoſes the ſalt, and forms a 
liver of ſulphur, in the fame manner as 
regulus of antimony does. In this experi- 
| ment the zink ſeizes the oxigynous princi- 
le of the vitriolic acid, and the acid paſſes 
into the ſtate of ſulphur, which the alkali diſ- 
ſolves. The hepar, formed by this combi- 
nation, diſſolves a portion of the calx of 
zink. All the vitriols are likewiſe decom- 
poſed by zink. | | 
This metal, in filings, or in pow caſes | 
nitre to detonate with ſingular rapidity. 
The mixture being very dry, and thrown by 
ſpoonfuls into a red-hot crucible, produces 
a white and red flame, The activity of the 
inflammation is ſuch, that portions of burn 
ing matter are thrown to a diſtance out of 
the crucible, in ſuch a manner as to require 
| ſome precaytion on the part of the opera- 
tor. The zink burns by the aſſiſtance of the 
ure air afforded by the nitre, and is after- 
wards found in a calciform ftate, more or 
leſs perfect, according to the quantity of 
nitre uſed. One part of the reſidue is ſolu- 
ble in water. It conſiſts of the alkali com- 
4 bined with a portion of the calx of zink, 
= which may be precipitated from its folution 
1 by the addition of acids. Reſpour attribut- 
ed to this ſolution the property of diſſolving 
1 all the metals, if Hellot may be credited, 
i who gives i it as the alkaheſt of that alchemiſt. 
4 Zink, 
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Zink, according to the experiments of 
Pott, appears capable of decompoſing marine 
falt. It eſpecially decompoſes fal ammo- 
niac with great facility, Mr. Monnet af- 
firms, that. this ſemi- metal triturated with 
fal-ammoniac, diſengages the volatile alka- 
li. Bucquet has obſerved, that when fal 
ammoniac and zink are diſtilled together, 
alkaline gas and inflammable gas are pro- 
duced by the combination of the marine acid 
with the ſemi- metal: and he was ſenſible 
that the facility with which the zink diſ- 
engages the volatile alkalt, is a conſequence. 
of its ſtrong action on the acid. The calx 
of zink likewiſe diſengages it according to 
Hellot. The reſidue of this decompoſition 
is muriate of zink, which may be ſublimed 
into butter of zink. ie 
When a ſolution of alum is boiled with 
filings of zink, a decompoſition takes place, 
which affords white vitriol. The baſe of 
this ſalt therefore ſeems to have a weaker 
affinity than zink with the vitriolic acid. 
This fact was obſerved by Pott, and we ſhall 
have occaſion to make the ſame remark with 
regard to many other metallic ſubſtances. 
The effects of inflammable gas on zink 
have not yet been examined. I have only 
obſerved, that this ſemi- metal, plunged in 
inflammable gas, aſſumes, after a" certain 
length of time, a beautiful blue and change- 
able colour; but I have not followed this 
alteration 
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alteration any further. It does not ſeem 
capable of reducing the calx of this ſemi- 
metal, which retains the oxigynous prin- 
ciple with great force. 

Zink does not appear to combine with 
ſulphur, but with the greateſt difficulty. 
When theſe two ſubſtances are melted to- 
gether, they remain diſtinct, without con- 
tracting any kind of union. Mr. Dehne, 
however, obſerved, that if they be kept 
for a certain time in fuſion ' together, the 
zink is partly calcined, aſſuming at the 
ſame time a brown or greyiſh colour, and 
becoming much heavier. Mr. de Morveau 
diſcovered, fince the time of the remark of 
Mr. Dehne, that the calx of zink unites eaſily 
with ſulphur by fuſion, and that a grey 
mineral is produced very fimilar to the 
blende of Huelgoet, from which yellow and 
priſmatic needles are ſometimes ſublimed, 
and fix themſelves to the cover of the cru- 
cible. Mr. de Morveau obſerves, that it is 
ſtill more probable that blende is naturally 
formed by the combination of the calx of 
zink and ſulphur, as native zink has never 
yet been found. 

Mr. Malouin has not ſucceeded in his 
attempts to combine zink with the alkaline 
liver of ſulphur, whether by the humid, 
or by the dry way, or by varying the pro- 
portions of theſe two ſubſtances to each 
other o A | 


The 


The ſame chemiſt combined zink with 
regulus of arfenic. He obſerved, that this 
regulus does not unite fo well with zink, 
as with the calx of arſenic ; nevertheſs, in an 
experiment, wherein he diſtilled a mixture 
of this calx with tallow and zink, he obtain- 
ed a blackiſh maſs reſembling blende, but 
leſs confiſtent. It likewiſe appears that the 
zink ſeizes the vital air of the calx of the ar- 
ſenic when they are diſtilled together, and 
that a portion of this ſemi-metal aſſumes the 
ſtate of flowers, at the ſame time that a por- 
tion of the arſenic is revived. A ſeries of 
experiments, made with a view to diſcover 
the reciprocal action of metallic calces and - 
metals on each other, and to determine the 
elective attractions of the oxigynous prin- 
ciple with. theſe ſubſtances, could not fail 
of proving highly inſtructive. 

It is not known whether, zink is capable 
of being alloyed with cobalt. 

It does not combine with biſmuth, and 
when theſe two ſemi-metals are fuſed to- 
gether, the biſmuth takes the lower place 
on account of its greater weight, and they 
may be ſeparated by a ſtroke'of the ham- 

mer. , | 
Zink, fuſed with regulus of antimony,' 
_ affords a hard and brittle alloy, which Ma- 
louin ſimply mentions, without pointing 
out any of its other properties. 

Zink is of great ule in the arts. It is 
employed 
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| employed: in many alloys, eſpecially i in tom- 
bac, prince's metal, and the various kinds of 


INK. 


braſs. Fine filings of zink are uſed to pro- 
duce the white and brilliant ſtars in fire-works. 
dome perſons have propoſed to ſubſtitute this 


ſemi- metal inſtead of tin for lining copper veſ- 


ſels; the latter metal having been ſuppoſed 
to be inſufficient to prevent the dangerous 
effects of that metal. Malouin, after having 
compared theſe metallic ſubſtances in Two 
Memoirs, printed among thoſe of the Royal 
Academy of Sciences, for the years 1743 
and 1744, gives an account of the experi- 
ments made by him reſpecting the lining 
of veſſels with zink. From his reſearches 
it appears, that this lining ſpreads more 
evenly on the copper, is much harder, 
and leſs fuſible than that of tin, and con- 
ſequently more durable, and leſs ſubject to 
leave the copper uncovered. Macquer, who 
acknowledges theſe advantages, has how- 
ever made ſeveral very important obſerva- 
tions concerning the uſe of zink for cu- 
linary veſſels, and thinks it dangerous, be- 
cauſe it is ſoluble in vegetable acids, ſuch 
as vinegar, verjuice, &c. and has a conſi- 
derable emetic power. He proves this by 


the vitriol of zink, which was formerly 


employed as a vomit under the name of gilla 
vitrioli, and by the teſtimony of Gaubius, 
who mentions a celebrated remedy for con- 
vulfive diſorders, named Luna fixata Lude- 
manni, 
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manni, which Macquer aſſerts to be the 
flowers of zink. This pretended luna fix- 
ata was ſtrongly emetic in very ſmall doſes. 
But may it not be preſumed that theſe 
objections, which are applicable only to 
the vitriol and the flowers of zink, cannot 
be applied to the ſemi- metal itſelf, nor 
even without further experiments to the 
falts formed by its combination with vege- 
table acids. Mr. de la Planche, doctor in 
medicine of the faculty of Paris, has changed 
this preſumption into certainty, by expe- 
riments made with great. care on himſelf, 
He took the. ſalts of zink, formed by the 
vegetable acids, in a much ſtronger doſe than 
the aliments prepared in copper tinned with 
zink can poſſibly contain. them, and no 
dangerous effect followed the uſe of theſe 
compounds. However, fince objects which 
relate to the health and the lives of man- 
kind, cannot be treated with too much 


circumſpection, it appears to me to be pru= 


dent and even neceſſary not to decide on 
this ſubject, till after a great number of 
experiments have been made concerning the 
nature of Zink, and the black matter which 
ſeparates during the ſolution of this ſemi- 
metal in acids, and which not being well 
known, may itſelf contain certain noxi- 
ous ſubſtances; and eſpecially till it has 
been well eſtabliſhed by a great number of 
experiments, what the action of zink and 
by] : Its 
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9 
its ſalts, formed with the vegetable acids 
employed in cookery, is upon the animal 
OCconomy. Woes ; | | 
The German phyſicians employ the flow- 
ers of zink with ſucceſs as an antiſpaſmodic 
in convulſions and epileptic fits. It is not 
much uſed in France, yet it appears that 
this remedy might be uſefully adminiſtered 
in pills in the doſe of half a grain each day, 
J have been aſſured, that a much more con- 
fiderable doſe has been taken at Edinburgh 
without any ſenſible effect. This fact is 
contrary to what Gaubius afſerts concerning 
the emetic property of this calx of zink. 
Pompholix, tutty, &c. are uſed as excellent 
deficcative medicines, to be externally ap- 


plied in diſorders of the eyes. 


e e Wh eee 
Concerning Mercury. 


ERCURY or quickſilver has the opa- 
city, and brilliancy of metals, and next 


to gold andplatina is the moſt ponderous ſub- 
ſtance we know : a cubic foot of pure mer- 
cury weighs 947 pounds; it loſes by immer- 
fion in water one thirteenth of its weight. 
As it is continually fluid, its tenacity and 
ductility are not well known, and it ſtill re- 
mains a queſtion among what ſpecies of 


metallic 
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metallic bodies it ought to be placed. Like 
the ſemi-metals, it is volatile. It has a 
kind of ductility, reſembling the metals; 
but its extreme weight, its habitual fluidity, 
its volatility, and the ſingular alterations it 
is capable of undergoing in many combi- 
nations, ſeem to juſtify the ranking it as 
a peculiar ſubſtance, which ſeems to belong 
to the metallic matters only by its brilliancy, 
weight, and combuſtibility : we ſhall there- 
fore place its hiſtory between that of the 
ſemi- metals and the metals. It was long taken 
for granted, that mercury could not be de- 


prived of its fluidity; but the academicians of 


Peterſburg have proved the contrary. Theſe 
learned men availed themſelves of the ex- 
ceſſive cold in the year 1759, to try many 
important experiments. They increaſed 
the natural cold by the aſſiſtance of a mix- 
ture of ſnow and fuming ſpirit of nitre, 
and by that means ſucceeded in cauſing a 
mercurial thermometer to fall to 213 degrees, 
according to the graduation of De Liſle ; 
which anſwers to 46 degrees below freez- 
ing of the gradation of Reaumur. Theſe 


philoſophers, obſerving that at this degree 


the mercury deſcended no longer, broke the 
ball of glaſs, and found the metallic fluid 
frozen, in the form of a ſolid, which, on tri- 
al, proved capable of extenſion under the 
hammer. This experiment demonſtrated 
that mercury, like all other metallic ſub- 


ſtances, - 
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ſtances, is capable of aſſuming the ſolid 
form; and that it. is then in a certain de- 
gree ductile. . They could not determine 
the degree of ductility it is ſuſceptible of, 
becauſe every ſtroke of the hammer com- 
municating heat to ſome part of the metal, 
melted: it, and cauſed it to flow in that 
Pont. ” 

Mr. Pallas, who ſueceeded in congealing 
mercury in the year 177 , at Kraſnejark, 
by the natural cold of 55 degrees and an 
half, obſerved, that it then reſembled ſoft 
tin, and was capable of being beat out into 
plates, that it broke eaſily, and that the 
pieces being brought together united again. 
In the year 1775 Mr. Hutchins obſerved 
the ſame phenomenon at Albany fort, and 
Mr. Bieker at Rotterdam in 1776, at the 
fifty- ſixth degree below Zero. Laſtly, this 
congelation was effected in the year 1783, 
in England, at a more moderate degree of 


cold; and it was determined that 32 degrees 


below Zero of the thermometer of Reaumur, 
is the term at which this congelation takes 
place. If therefore the mercury deſcended 
lower in the early experiments, the phe- 
nomenon muſt be attributed to the conden- 
ſation of the ſolid metal. Hence we ſee, 
that this metal is the moſt fuſible of any 
we know. The greateſt cold known in 


the countries from whence it is obtained, 
cannot render it ſolid. 


It is probable, that 


if 
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if in the preceding experiments, the cold 
by which the mercury was frozen had been 
produced by inſenſible degrees, that me- 
tallic ſubſtance would have taken a regular 
cryſtallized form *. 2 59 
The habitual fluidity of mercury has 
cauſed it to be eſteemed a peculiar metallic 
matter, and it has been called aqua non 
madefaciens manus, water which does not 
wet the hands. It is true, that mercu 
does not wet the hands, nor moſt of the 
other bodies which may be wetted by water, 
oils, and other liquids ; but this phenome- 
non depends only on the ſmall degree of 
affinity which exiſts between that metallic 
fluid, and the bodies themſelves ; for when 
it is in contact with ſubſtances with which it 
can unite, as gold, filver, tin, &c. it becomes 
cloſely united to them, and wets them 
in ſuch a manner, that they cannot be dried 
again, but by evaporating the mercury 
which adheres to them. ON VIE 
Mercury being a melted metal, always 
affects the form of globules when it is di- 
vided; and when it is confined in a bottle, 


J FI 
* The reader will find an hiſtory of the congelation of 
mercury, written by Dr. Blagden, in the Philoſophical 
Tranſactions for 1783, Part 2. Hutchins's experiments 
made at Hudſon's. Bay, together with Mr. Cavendiſh's 
obſervations thereon, are likewiſe inſerted in the ' ſame 
volume. T. 7 El 
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its ſurface appears convex. 'This effect de- 
pends both' on the ſmall degree of affinity 
which mercury has with glaſs, and the 
| ſtrong attraction that tends to bring the 
1 parts of this metal together; for if the 
| fluid be placed in a metallic veſſel with 
which it has an affinity, its ſurface then 
appears concave, like that of other fluids, 
becauſe it combines with the ſides of the 
| veſſels. | 
=. | Mercury has no taſte that the nerves of 
1 the tongue and palate can perceive, but it 
produces a very evident effect on the ſto- 
M mach and inteſtines, as well as on the ſur- 
Wl face of the ſkin. Inſects and worms are 
Wl infinitely more ſenſible of this taſte than 
dl other animals, and for that reaſon it very 
| ſoon kills them; and phyſicians adminiſter it 
| | as an excellent vermifugs. It is by virtue 
of this property likewiſe that it cures the 
itch, and other cutaneous diſorders, which 
many philoſophers have thought to be 
produced by certain inſects, which pe- 
netrate the texture of the ſkin. But this 
opinion has not been generally adopt- 
ed, though ſeveral naturaliſts have de- 
ſcribed the animal, which cauſes the itch, 


| &c. 

8 Mercury rubbed for a ſhort time between 

the fingers emits a flight peculiar ſmell. 

When it is very pure, and is agitated, it is 
po ſometimes 


— > —_ 

© * " 7 E. 

— ———— * * 

— — 
. — * — — — 


— 2 * — 
8 TA pe 
— — 
2 
'* hs. 2282888 
<> — <—— 
— = - —-— r xD. oa 


IE, 4% 
# 56mg 


"I" — 0 „ 2 4 
guns » „„ Was - PEE "4 — 
— — _—_—_— r 
— CTR 2 AS w — 
1 — 2 3 . - — " 


— 


— FO ITE” 
n wr 

— 

- — 


— 
Om 
ERC RCY_—cqnc_E rw rt "2 


* 
þ 
1 


þ 
4 
\F 
£ 
1 
5 
"1 1 
* 
7 
: 
4 
"i 


— 


MERCURY. 99 


ſometimes obſerved, more eſpecially in hot 


weather, to ſhine with a ſmall phoſphoric 


light clearly diſcernible. This phenome- 
non has been ſnewn with the mercury 
of the barometer by ſeveral natural phi- 
loſophers #. If the hand be plunged in 
this metallic fluid, a ſenſation” of cold is 
perceived, which ſeems to 'ſhew that its 
temperature is much beneath that of the 
atmoſpheric air; yet by plunging a ther- 
mometer in the ſame mercury, it is imme- 
diately ſeen that their temperatures do not 
differ. Does not this effect, which deceives 
us, and entirely depends on -our ſenſations, 
ariſe from the great weight of this metallic 
ſubſtance ? or is it produced by an increaſe 
of the evaporation of the fluid, which is 


continually emitted from the pores of the 
{kin +? 


* This phenomenon is produced by the efflux of the 
electric fluid into the vacuum over the mercury; that fluid 
being diſengaged by the friction between the non- electric 
mercury, and the electric glaſs. T. 1 

+ The temperature of the animal being always higher 
than the common temperature of the atmoſphere and of the 
mercury, the animal muſt of courſe be cooled by the mer- 
cury, at the ſame time that the mercury is rendered warm- 


er. The large maſs or denſity of the mercury, will cauſe - 


the mean temperature to be nearer its original tempera- 
ture, than a lighter fluid in the ſame caſe would have 
done; that is to ſay, the mercury will cool the animal 
more, It is beſides an excellent conductor of heat. T. 


G 2 Mercury 
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Mercury when divided by continual<agi- 
tation, ſuch as that of the ſails of a mill, 
changes by degrees into a very fine black 
powder, called Ethiop's per fe, by reaſon 
of its colour. The mercury is not chan- 
ged in this experiment, and by a flight heat, 
or by trituration in a warm mortar, it may 
be made to reſume its uſual fluidity and 
brilliancy. 7 

Mercury 1s not found abundantly in na- 
ture. It is met with in the earth, either in 
the virgin ſtate, poſſeſſing all its uſual pro- 
perties, or combined with acids, ſulphur, or 
other metallic matters in the mineralized 
ſtate. 

Running mercury is found in globules, 
or larger maſſes, in friable earths and ſtones, 
and moſt commonly exiſts in the clefts or 
cavities of its ores. At Idria, in Spain, and 
in America, it is collected in the cavities and 
clefts of rocks. It is likewiſe found ſome- 
times in clay at Almaden, and in beds of 
chalk in Sicily. Laſtly, it is found in filver 
and lead ores, and mixed with white arſenic. 
Mr. Sage mentions an ore of mercury, in 
the calciform ſtate, at Idria, in Friuli? it is 
of a brown red, very ſoft, and granulated 
in its fracture; ſome globules of running 
mercury exiſt in it, and it is reducible by 
mere heat, without addition. Mr. Kirwan 
confiders it as the combination of mercurial 

calx 
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calx and cretaceous acid; one hundred parts 
of the ore afford ninety-one parts of mer 
cu 
| = the year 1776, Mr. Woulte found at 
Obermuſchel, in the dutchy of Deuxponts, 
a cryſtallized, ponderous, ſpathoſe, white, 
yellow, or greeniſh ore of mercury, in which, 
by means of alkalies, he diſcovered the pre- 
ſence of the vitriolic and muriatic acids. 
It is a compound of vitriol of mercury, and. 
corroſive ſublimate. : Mr. Sage affirms, that 
it contains eighty-ſix parts of mercury in 
the hundred. This chemiſt has deſcribed a 
corneous brown ore of mercury, from Ca- 
rinthia, Mercury is moſt commonly found 
naturally combined with ſulphur ; it is then. 
known by the name of cinnabar. This mi- 
neral ſubſtance is red, and has not a me- 
tallic appearance, though the quantity of 
ſulphur is but ſmall in compariſon to the. 
mercury; a proof that the combination of 
theſe two bodies is very intimate. Cinna- 
bar is found in the dutchy of Deuxponts, i in 
the Palatinate, in Hungary, in Friuli, and 
Almaden in Spain, and in South America, 
eſpecially at Guamanga in Peru. It is 
ſometimes compact, and its. colour varies, 
from a pale red, to a deep and blackith red. 
Sometimes it is found in tranſparent ruby- 
coloured cryſtals, and often in a kind of 
ſcales, or flattened laminæ. It is called native 
vermillion, and cinnabar in flowers, when 
G 3 f it 
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It is in the form of a very brilliant red pow- 
der. Laſtly, It is found diſperſed with dif- 
ferent earths in ſelenite, mixed with iron, 
with pyrites, and with filver. ; 

Mr. Cronſtedt in his mineralogy, ſpeaks 
of an ore of mercury, in which that ſub- 
ſtance is united to ſulphur and copper ; it 
is of a blackiſh grey, brittle and ponderous ; 
its fracture is vitreous, and it decrepitates in 
the fire. It is found at Muſchel Lanſberg. 

The ſame mineralogiſt affirms, that mer- 
cury amalgamated with virgin ſilver, has 
been found in the mine of Sahlberg in Swe- 
den. Rome de Liſle has in his cabinet 
a piece which he thinks to be of this 
ſpecies. | 8 GLk; 

Mr. Monnet, in his ſyſtem of mineralo- 
gy, ſpeaks of an ore brought from Dauphi- 
ny, by Mr. Montigny, in they year 1768, 
which contained mercury, ſulphur, arſenic, 
cobalt, iron, and filver. It is grey, whitiſh, 
and friable. He found it to contain one 
pound of mercury, and three or four ounces 
of filver per quintal. 

After this ſhort account of the proper- 
ties of the metal, the different ſtates in which 
mercury is found in the earth, may be re- 
duced to the following varieties. 
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STATE EL 


Native Mercury. 


Diſſeminated in Earths and Stones, and 
moſt commonly in its own Ores. 


S TAT E II. 


Native Calx of Mercury. 


STATE III. 


Native Vitriol, and Muriate of Mercury. 


S TAF NN 
Mercury mineralized by Sulphur; Cinnabar. 
Varieties. 

1. Tranſparent cinnabar, red and cryſtal- 
lized in very ſhort triangular priſms, termi- 
nated by triangular pyramids. . 

2. Tranſparent red cinnabar, in octahe- 
dral cryſtals, conſiſting of two triangular 
pyramids, united at their baſes, and trun- 
cated, e 

G 4 3. Solid 
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Solid compact cinnabar, of a brown or 
bright red; it is ſometimes foliated. 

4. Red cinnabar diſtributed in ſtriz, on a 
ſtony matrix, or on ſolid cinnabar ; it is 
ſometimes compoſed of needles like cobalt. 

Cinnabar in flowers; native vermil- 
Hoa. It is a cinnabar of a brilliant red, of 
a ſattin appearance, which adheres to dif- 
ferent matrices, under the form of a very 
fine powder ; it is ſometimes cryſtallized in 
very ſmall needles, and then greatly r Oe. 
the * variety. LF 


STATE V. 
Mercury ee with Sulphur and 


Copper; black and vitreous Ore of Mer- 
cury of Cronſtedt. 


ATE VE 


Mercury united to Sulphur, Arſenic, Co- 
balt, Iron and Silver. 


II. 


Mercury united to Silver, Native Amalgama 
of luer. 


An ore of mercury 1s known by pound- 
ing and mixing it with lime, or alkalies 
this being thrown on a hot brick, and the 

whole 
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whole covered with a veſſel in the form of a 
bell, the mercury is reduced into vapours, 
and condenſes on the ſides of the veſſel. If 
the object be to diſcover the quantity of 
mercury it contains, the ore, after being 
pulverized and waſhed, muſt be diſtilled with 


ſuch additional matters as are capable of 


ſeizing the ſulphur, and diſengaging the 
mercury. Water is placed in the receiver, 
for the purpoſe of condenſing and collect- 
ing the mercury. If the ore be carefully 
weighed before the aſſay, and likewiſe the 


mercury obtained by diſtillation, the pro- 


portional quantity, which may be expected 
from any other maſs of the ore, will be 
known. 

Virgin mercury is eaſily ſeparated, by 
pulverizing the ſtones in which it is mixed, 
and waſhing them in water. The metal 
precipitates, and the earth 1s carried off by 


the water. The ores of Idria, in Friuli, 


are treated in this manner. 

Cinnabar is too volatile to admit of its 
ſulphur being diſſipated by roaſting; but 
being almoſt always found mixed with a 
calcareous or martial ſubſtance, it may in 
general be enge, by are, without any 
other medium. 

Mr. De juſſieu, in the: Memoirs of the 
Royal Academy, for the year 1779, has de- 


ſcribed the proceſs made uſe of at Almaden, 


in Spain, to obtain mercury from cinnabar. 


1 | The 


- 
— 
1 
— — em. — — — D — — — 


* 
—— ——— —— ͤ ü — u- — — — — ——w_e dee 


1 8 w—4 


— 
3 
1 — — 
—_— 
* 


f 


* 
L 
1 
! 
x 
4 
1 | " 
1 
j i 
; [ 
1. [i 5 
1 ' 
1 
Cans 4 
ES : 
\! 1 
ah 
i N 
- 
4 | 
{ | N 
|| 1 * : 
l 1 1 
0 
' 
* 
7 
405 
1 1 
. N 
j a5: : 
* 
7 
nv ut. 
1 | 
q. 
$ 'F 
if : 
9 i 
R N 
bo = : 
{ 4 « 
{ : 
: 
; | : 8 
C 1 
| » 
h ' 
ns | | 
* . 
iT l 
3 _ 
{ » | 
1 
f 7 | : 
n 
14 N 
ls 11 
bt 
. | Ba 
1 i 1 4 : 
x *F: TK | 
"8 = 
j ' 
—_ 2 
1 
” ' 
, / 
« 8 N 
5 4 1 fi : 
Pp n U . 
4 81 Þ 
1 l ö it 
* : 
7 16 oF 
4 : 
_—. 
\ * P 
. 1 : 
. T's 
ws: IE 
RT, 
4 [ 4 \ 
=. ' wm 
= | 
i 4*© 4 
1 1 7) 
_—_— # 
TY : ö 
| 1 11 
1 4 * - N 
. j 4 141 
. 
8 * 4 : 
Ky "7 1-0 AY 
; Wil 
1 4, | 
? : 41.1 
8 * 
1 10 19 
* FP 
\ 4 
. HM j 
4 1 | 4 
4 N : 
. 11 
1 
* 7 4:6 
4 | "t 
* | 
A | 
. a 
4 4 
. its 
vm 
4:6 
1 
J f F + 
o ; 
: 
od Fl 
* 14 
[4 | j 
4 * y 
* x N ö N 
L N 
4 
[ 1 0 if . 
= | 3 N 
[ N 
| 14 
1 
1 
1 {4 
£85 
mc 
. 1 
» 3&8 4 
Fi ik 
3 b4 : 7 
wh | 
1 + 
"4 * . 4 
[1 4 
* j 91 
— ry 1 
5 4 * 4 
* 1 | 
N 10 
v4 14 
i 1 
- 14 f # 
5 N 
41 | 
Lis | 
14 ' 
. | 
"x, 1 
7 N ts 4 
* 


106 MERCURY. 


The ore containing iron, and a ſmall quan- 
tity of calcareous ſtone, is put into furnaces, 
which are formed like' reverberatory fur- 
naces, and are heated by a fire made on a 
grate below. The furnace has no opening, 
except eight holes at its back part. At 
each of theſe a row of aludels is. adapted, 
the laſt of which reſts on a ſmall: ftruc- 
ture, at a conſiderable diſtance from the 
furnace. Between the furnace and the ſtruc- 


ture at which the aludels terminate, is a 


ſmall terrace or ſloping bank, the higher 
part of which is even with the apertures of 
the furnace, and the lower with that of the 
ſupport of the laſt aludel. It is conſequently 


an inclined plane, and ſerves to ſupport the 
intermediate veſſels. If any mercury eſcapes 


for want of a proper cloſure, it is collected 
at the junction of the inclined planes of 
the terrace. When the fire is applied to the 
cinnabar, the iron and calcareous ſtone unite 
with the ſulphur; and the mercury being 
reduced into vapours, paſſes into the aludels. 
After the diſtillation, all the aludels are car- 
ried into a ſquare chamber, whoſe floor 


ſlopes towards a cavity in the middle, into 


which mercury is emptied. 

Mr. De Juſſieu obſerves, that che ores of 
cinnabar do not emit any exhalation noxious 
to vegetables, and that the environs of the 
mines of Almida, as well as the ground above 
them, are very fertile. He likewiſe 2 „ 

that 


3 
| MERCURY, 107. 
that the working of this mine is not perni- 
cious to the workmen, as has been ſuppoſed; 
and that thoſe who work in the interior 
part of the mine, as felons, are the only 
perſons who are ſubject to any danger; 
becauſe the fires which they are' obliged to 
make, volatilize a portion of the mercury, 
to the vapours of which they are continually - 
expoſed. | 
Mr. Sage, in the Memoirs of the Aca- 
demy for the year 1776, has deſcribed the 
proceſs employed to extract mercury from 
cinnabar, in the Palatinate. The furnace 
has a gallery charged with 48 retorts of 
caſt iron, one inch thick, and three feet 
nine inches long, containing about fixty 
pounds of the matter to be diſtilled. Theſe 
retorts are immoveably fixed in the furnace. 
A mixture of three parts of the ore well 
pounded, with one part of flaked lime, is 
introduced by iron ladles. The heat is pro- 
duced by pit coal put in at the two extre- 
mities of the furnace, the fides being pierced 
in ſeveral places, to give ſufficient air to 
maintain the combuſtion. The mercury 
riſes by means of the re- action of the lime 
on the ſulphur, and is collected in receivers 
of earth, adapted to the retorts and one third 
filled with water. This operation laſts ten 
or eleven hours. | 
Mercury obtained, or revivified, from cin- 
nabar, is very pure, and contains no foreign 
| matter, 
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matter. The mercury met with in com- 
merce, is ſeldom of this degree of purity, 
as it is almoſt always mixed with foreign 
metallic matters, whence it appears tarniſh- 
ed, and inftead of dividing itſelf into neat 
globules, it flattens, and draws a tail. 
Mercury does not appear to be altered by 
the action of light. It is very quickly, and 
regularly heated; that is to ſay, its dilatation 
is extremely regular, as Meſſrs. Bucquet and 
Lavoiſier have ſhewn, by their experiments 
into the effects of heat on different Ads, 
read at the Academy of Sciences. This 
phenomenon proves, that mercury is the 
fitteſt fluid to aſcertain exactly the degrees 
of heat, and forms the beſt thermometers.* 
This metallic fluid, expoſed to heat in 
cloſed veſſels, boils in the ſame manner as 
liquids ; a property not peculiar to mer- 
cury, but common to filver, gold, and 
moit other metals. It is true, that as mer- 


cury is more fuſible than any other metal, 


it boils ſooner, and long before the red 
heat. Ebullition is nothing but the tranſi- 
tion from the liquid to the vaporous ſtate. 
The vapour of mercury, which is diſtinctly 
viſible, in the form of a white fume, and, 
for the time, deprives the veſſels in which 
it is received of their tranſparency, is con- 


* De Luc aſcertained this point in his Recherches ſur les, 
Modifications de I Atmoſphere, T. 


denſed 
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denſed by cold into drops of mercury, which 
are equal to the quantity put into the retort, 
and have ſuffered no alteration, provided the 
mercury be extremely pure, and the diſtilla- 
tion carefully conducted. Mercury is there- 
fore a very volatile ſubſtance, which may 
be diſtilled like water, and in this property 
it approaches to the nature of ſemi- metals. 

Boerhaave diſtilled the ſame quantity of 
mercury five hundred times ſucceſſively, and 
found it not in any reſpect altered. It only 
appeared rather more brilliant, heavy, and 
fluid; doubtleſs becauſe the purification 
was very accurate. In this diſtillation he 
obtained a ſmall quantity of grey powder, 
which conſiſted of mercury in a ſtate of 
extreme diviſion, and became fluid and 
brilliant by ſimple trituration in à mortar. 
It was an Ethiops per ſe. 

Diſtillation is the beſt method of purify- 
ing mercury, and of ſeparating the mixed 
metals, with which it is uſually vitiated in 
commerce. The foreign metal is found in 
the retort, in a brilliant cruſt in ſome parts, 
and blackiſh in others. By weighing this 
reſidue, the quantity of matter, with which 
the mercury was vitiated, is known. 

The extreme weight of mercury cauſed 
_ chemiſts to imagine, that it contains the 
pure terreſtrial principle, or vitrifiable earth, 
in great abundance; but this principle, 
when it abounds in bodies, gives them ſo- 
lidity; 
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lidity; and mercury is, on the contrary, very 
fuſible ; and again the earthly principle is 
fixed, and mercury is exceedingly volatile, 
Theſe circumſtances appearing contradict- 
ory, engaged Beccher to admit in this metallic 
fluid, a peculiar earth, which he denominated, 
as we have before obſerved, mercurial earth, 
and attributed to it exceſſive weight, toge- 
ther with volatility. Mercury was there- 
fore, according to this chemiſt, a compound 
of three earths, viz. the vitrifiable, the in- 
flammable, and the mercurial. The exiſt- 
ence of the latter having never yet been 
proved, this opinion muſt therefdre be 
conſidered as a mere unſupported aſſer- 
tion. Mercury appears like all metallic 
ſubſtances, to be a peculiar combuſti- 
ble body, whoſe firſt principles have not 
yet been ſeparated. As to the vitrifiable 
earth, whoſe properties we have examined 
at the commencement of this work, we do 
not think that there is reaſon to admit it 
in mercury, more than in other metals, ſince 
no ſuch principle has been extracted from it. 
The ſubſtance diſtinguiſhed by that name 
by Beccher and Stahl, and ſuppoſed to 
exiſt in mercury, and in other metallic ſub- 
ſtances, is far from being a fimple and ear- 
thy ſubſtance ; as we have already obſerved 

in ſpeaking of metallic calces in general. 
Mercury, reduced into vapour, has a very 
conſiderable force of expanſion, and is ca- 
pable 


* 


MERCURY. 111 


pable of producing dangerous exploſions, 
when confined. Hellot related to the Aca- 
demy, that a certain perſon, being deſirous 
of fixing mercury, had put a quantity into 
an iron ball, well ſoldered together. The 
ball being thrown into the middle of a heat- 
ed furnace, had ſcarcely become red, when 
the mercury burſt through its confinement 
with a conſiderable noiſe, and eſcaped. Mr. 
Baume, in his experimental chemiſtry, re- 
lates a ſimilar fact, of which Geoffroy, the 
apothecary, was witneſs. 
_ . Mercury when heated with acceſs of air, 
changes at the end of ſome months into a bril- 
liant red powder, of an earthy appearance, 
diſpoſed in ſmall ſcales. This powder, which 
no longer poſſeſſes the metallic aſpect, is a 
true mercurial calx. The alchemiſts, who 
believed that the mercury was fixed in this 
experiment, called it, improperly, mercury 
precipitated by itſelf, or precipitate per ſe. 
As mercury, though very volatile, requires 
nevertheleſs the concourſe of air to calcine 
it; an inſtrument ſufficiently commodious 
has been invented for this operation, uſually 
called Boyle's hell. It is a large glaſs veſ- 
ſel, flat at the bottom, ſo that the mercury 
incloſed within it, forms a very thin ſtra- 
tum, and conſequently preſents a large ſur- 
face. It is cloſed by a ſtopper, accurately 
fitted to its neck, and perforated by an ex- 
 ceedingly ſmall hole. The veſſel is placed 
| on 
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on a ſand bath; and the mercury heated 
till it boils. The opening in the ſtopper, 
on account of its minuteneſs, ſuffers the 
air to have acceſs to the bottle, without ſuf- 
fering the mercury to eſcape. At the end of 
ſeveral months of digeſtion, a calx which is 
formed on the ſurface of the mercury may be 
ſeparated. This is done by pouring the 
whole into a piece of cloſe linen; the mer- 
cury paſſes through by preſſure, and the red 
calx remains on the cloth. This proceſs 
may be performed with equal ſucceſs, with 
a flat bottomed matraſs, into which a ſuf- 
ficient quantity of mercury. is poured, to 
form a thin ſtratum. The neck of the ma- 
traſs is afterwards drawn out into a ca- 
pillary tube, and the point broken off, This 
method, contrived by Mr. Baume, is better 
adapted to the calcination of mercary, be- 
cauſe the veſſel contains more air. It is 
likewiſe more eaſily heated, leſs expenſive, 
and leſs ſubje& to be broken, than Boyle's 
veſſel. To ſucceed in this experiment, 
the mercury mult be kept in a heat ſufficient 
to make it boil gently night and day, for 
ſeveral months. By placing a number of 
ſuch veſſels on the ſame ſand bath, a very 
large quantity of precipitate per ſe may be 
obtained, and a certain quantity may be had 
in fifteen or twenty days. 

- The- precipitate per ſe is a true calx of 


mercury, or combination of that metallic 
ſubſtance, 
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fubſtance, with the baſe of vital air, which 
it gradually ſeizes from the atmoſphere. 
This is proved in a convincing manner, 
from the following circumſtances : Firſt, 
mercury can never be converted into preci- 
pitate per ſe, without contact of air. Second- 
ly, this combination cannot be made, but 
with pure air, and does not take place in 
the different gaſes which are not pure air. 
Thirdly, the mercury in this experiment be- 
comes heavier. Fourthly, when heated in 
cloſed veſſels, it may be intirely reduced 
into running mercury, at the ſame time 
that a large quantity of elaſtic fluid is diſ- 
engaged, in which combuſtible bodies burn 
four times more rapidly than in the air of 
the atmoſphere. This is the ſame fluid that 
was firſt diſcovered by Dr. Prieſtley, and by 
him called dephlogiſticated air. The mer- 
cury loſes by reduction the weight it had 
acquired during calcination, | 

This laſt fact, together with the phenome- 
non of calcination, as far as relates to the ne- 
ceſſity of the free admiſſion of air, and its di- 
minution in the operation, has induced Mr. 
Lavoiſier to conclude, from analogy as well 
founded as any admitted in natural philo- 
ſophy, that metallic calces are mere com- 
binations of metals with the baſe of air. As 
the precipitate per ſe may be very well 
analyſed by heat, and as it ſeparates into 
two principles, pure or vital air, and run- 
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ning mercury, it is evident how ſtrongly this 
valuable experiment tends to explain, and 
to prove the pneumatic theory. It is ea- 
fily underſtood, that the baſe of vital air, or 
the oxigynous principle of Mr. Lavoifier, 
which was fixed in the mercury, becomes 
diſengaged by recovering its elaſticity with 
the aſſiſtance of heat. To reduce precipi- 
tate per ſe in this manner, it muſt be heated 
in veſſels accurately cloſed. If the air has 
acceſs to it, it remains in the ſtate of calx, 
becauſe it always finds in the atmofphere 
the body which alone has the property of 
calcining it. From this circumſtance it 
was that Mr. Baume inſiſted, that precipi- 
tate per ſe is not reducible, but on the con- 
trary, ſublimes in reddiſh cryſtals, of a ruby 
colour ; while Mr. Cadet has maintained, 
that all precipitates per ſe are equally redu- 
cible into fluid mercury. Macquer has 
ſhewn, by an ingenious explanation, which 
perfectly agrees with the facts, that both 
theſe chemiſts were in the right; and that 
if the calx of mercury be heated with ac- 


ceſs of air, it ſublimes totally, and may 


even be melted into a moſt beautiful red 
glaſs, as Mr. Keir, a learned Scotch che- 
miſt has aſſerted, in his tranſlation of the 
Dictionary of Chemiſtry ; but that the ſame 
calx, though capable of ſubliming with the 
contact of air, is reduced into a running mer- 
cury, and gives out vital air, when it is 
ſtrongly heated in well-cloſed veſſels. 

Mercury 
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Mercury is not altered by expoſure to air. 
It is only obſerved, that it becomes tarniſh- 
ed by the particles of duſt, which the air 
depoſits, and from that circumſtance mer- 
cury has been called the loadſtone of duſt. 
All bodies, howgver, ſeem to have this pro- 
perty, though it is moſt ſenſible in this 
metal, on account of its brilliant ſurface. 
But it is not at all changed by this circum- 
ſtance; nothing more being neceſſary to 
give it its original brilliancy, than filtra- 
tion through a piece of ſhammoy leather. 
Mercury does not ſeem to diſſolve in 
water. Phyſicians are, nevertheleſs, in the 
habit of cauſing a bag full of this metal to 
be ſuſpended in vermifuge decoctions during 
their ebullition; and experience has ſhewn; 
that this practice is attended with goo 
effects. Lemery affirms, that mercury loſes 
art of its weight by this decoction. It 
1s probable, that a principle, ſimilar to that 


ws 4 + 


or precipitate per ſe might perhaps fix in 
glaſſes, and colour them, as is obſerved to 
happen with the calx of arſenic. 

The action of barytes, magneſia, lime, 


and alkalis on mercury, are not known. 
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The vitriolic acid does not act on this 
metallic ſubſtance, but when it is well con- 
centrated. To make this ſolution, one part 
of mercury is poured into a glaſs retort, 
and one part and a half, or two parts of 
oil of vitriol are added; the mixture is 
heated, and a violent efferveſcence is ſoon 
after excited ; the ſurface of the mercury 
becomes white, and a powder of the ſame 
colour is ſeparated, which renders the acid 
opake ; _ a large quantity of ſulphureous 
gas is diſengaged, which may be collected 
over mercury. This method, as we have 
ſeen in ſpeaking of the vitriolic acid, is 
moſt commonly uſed to obtain that gas. 
A portion of water charged with ſulphu- 
reous gas, and in the ſtate gf volatile ſul- 
phureous ſpirit, likewiſe pafſes over. When 
this diſtillation is urged, till the ſulphu— 
reous acid no longer paſſes over, a white 
opake very cauſtic maſs is formed at the 
bottom of the retort, which weighs one 
third more than the mercury made uſe of, 
and ſtrongly attracts the humidity of the 
air. The greateſt part of this maſs is a 
calx of mercury united to a ſmall portion 
of the vitriolic acid. It is conſiderably 
fixed, according to the obſervations of 
Kunckel, Macquer, and Bucquet. In this 
operation the oil of vitriol is decompoſed. 
by a double elective attraction; the mer- 

cury. 
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cury, Which is a combuſtible ſubſtance, 
unites to the oxigynous principle contained 
in the acid, while the heat diſengages the 
ſulphureous gas and the water. The metal 
muſt therefore be in the ſtate of a calx, 
and muſt conſequently have much more 
fixity than fluid mercury. | 
A portion of this vitriolic mercurial maſs 
is ſoluble in water, When a large quantity 
of water is poured upon it, it mixes with the 
maſs, and a white powder - precipitates, if 
the water be cold; but if boiling water be 
uſed, the powder is of a beautiful brilliant 
yellow colour, which is ſo much the more 
lively, as the quantity. of water and the 
heat are greater. This was anciently called 
turbith mineral, or yellow precipitate. The 
water which ſerved to waſh it is decanted, 
and a new quantity of boiling water 1s pour- 
ed on the turbith, in conſequence of which 
it becomes of a ſtill mare lively yellow. 
The waſhing is repeated a third time, to 
deprive it of all the vitriolic acid it con- 
tains. In this ſtate it has no longer any taſte, 
but is a mercurial calx, which when urged 
by fire in a retort, becomes firſt of a deeper 
colour, and is then reduced into running 
mercury, giving out a great quantity of vital 
air, Kunckel mentions this experiment, 
and it has been ſucceſsfully repeated by 
Meſſrs. Monnet, Bucquet, and Lavoiſier, 
who have made it in the moſt accurate 
| "0 manner, 
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manner. I have alſo repeated it many times 
with ſucceſs, It proves, as we; have ob- 
ſerved, that the vitriolic acid is formed of 
ſulphur, the oxigynous principle, and wa- 
ter; but a very violent fire is neceſſary to 
effect the reduction. It is perhaps for want 
of a ſufficient heat, that Baumè did not 
obtain mercury; and that he affirms, that 
it cannot be reduced to its metallic form, 
but by the addition of a phlogiſtic or com- 
buſtible matter. The vitriolic mercuriate 
being kept heated in the ſame retort in 
which it has been diſſolved without unlut- 
ing, or waſhing the maſs to deprive it of 
the portion of acid, the decompoſition ne- 
vertheleſs takes place, and it is reduced 
into running mercury, in proportion as the 
oxigynous principle, which it had taken 


from the vitriolic acid, becomes elaſtic, 


and conſequently is converted into vital air 
by the combination of heat, according to 
the modern chemiſts. 5 

The water which has been poured on the 
white vitriolic mercurial maſs, is loaded with + 
a portion of the acid which was not decom- 
poſed ; but as calx of mercury is very ſoluble 
in that acid, a certain quantity is always taken 


up, ſo that the water holds in ſolution a 


true vitriol of mercury By evaporating 
moſt of the water, this ſalt is depoſited in 
ſmall needles, the form of which has not 


been determined, becauſe they are ſcarcely 


conſiſtent, 
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conſiſtent, and quickly attract humidity. 
When boiling water is thrown on the cryſtals 
of the vitriol of mercury, they become yel- 
low, and in the ſtate of turbith mineral, be- 
. cauſe the water ſeparates the acid, which ad- 
heres but weakly, and leaves the calx pure. 

The ſame event happens, when the water em- 
ployed for the firſt waſhing of the mercurial 
maſs is moſtly evaporated, and the remain-—- 
der afterwards diluted by the ſudden addi- 
tion of a large quantity of boiling water, 
inſtead of bringing it to cryſtals. If cold 
water be uſed, the precipitate is white; but 
it immediately aſſumes a yellow colour by 
the addition of boiling water, In this man- 
ner the ſolution of the calx of mercury may 
be rendered decompoſable, or not, by water. 
For this purpoſe it is ſufficient to evaporate 
It nearly to cryſtallization, or to charge the 
acid with all the calx it is capable of diſ- 
ſolving ; for then the union of theſe twg 
bodies is eafily deſtroyed by water. If a 
ſmall quantity of acid be added, water is 
no longer capable of cauſing a precipitation, 
I obſerved this in the moſt ſatis factory man- 
ner, by diſſolving well waſhed turbith mi- 
neral in weak ſpirit of vitriol ; the ſolution 
is not ſaturated with mercury, and is at the 
ſame time not precipitable by water. But 
if the ſolution be charged with as much 
turbith mineral as it can diſſolve by the 
aſſiſtance of heat, which may be done by 
H 4 adding 


120 MERCURY. 


adding that ſubſtance till it is no longer 
taken up; then the ſolution being poured 
into cold water, affords a white precipitate ; 
or if into hot water, a yellow powder. In 
this ſtate, if a ſmall quantity of ſpirit of 
vitriol be added, it ceaſes to afford any pre- 
cipitate. The white calx which the vitriol 
of mercury depoſits, when cold water is 
poured on it, is very ſoluble, and may be 
made to diſappear, by adding ſpirit of vi- 
triol to the mixture. 

Vitriol of mercury may be decompoſed 
by magneſia and lime, a yellow precipi- 
tate being depoſited ; and fixed alkalies ſe- 

arate a calx of mercury nearly of the ſame 
colour, The cauſtic volatile alkali precipi- 
tates it, but very ſparingly and ſlowly. It 
muſt be obſerved, that theſe precipitates of 
mercury are variouſly coloured, according 
to the ſtate of the ſolution, and the nature 
of the precipitating ſubſtance, and their 
quantities likewiſe differ. They are very 
abundant when the ſolution is highly charg- 
ed; and if, on the contrary, a ſolution which 
is not ſaturated with mercury, be decom- 
poſed, every portion of calx, which is ſepa- 
rated by the firſt drops of the precipitate, 
is re-diflolved by the exceſs of acid. But 
when that exceſs is ſaturated, the precipi- 
tate becomes permanent. Hence it appears, 
that alkalies act on the acid combined with 
the mercury, more rapidly than on the acid 

| | | _ 
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at liberty. Theſe different calces of mer- 


cury, precipitated by alkaline ſubſtances, 


are reducible in cloſe veſſels, without addi- 


tion. To obtain them pure, it is neceſſary 


that they ſhould be ſeveral times waſhed 
with diſtilled water. 44 0 

The nitrous acid is decompoſed by mer- 
cury with the greateſt rapidity. The ſolu- 
tion is effected without the application of 
external heat, and with various degrees of 
activity, according to the ſtate of the acid. 
The common aqua fortis of the ſhops, acts 
on mercury without emitting any conſider- 
able quantity of red vapours. If a ſmall 
quantity of fuming ſpirit of nitre be added, 
or if the mixture be heated, the combina- 
tion proceeds much more rapidly, and a 
very large quantity of nitrous gas is diſen- 


gaged. The mercury being reduced to a 


calx, remains diſſolved. The ſolution is 
green, but it loſes that colour at the end of 
a certain time. By this proceſs, the acid 


takes up a quantity of mercury, equal to its 


own weight. Bergman has obſerved, in his 
diflertation on the analyſis of waters, that 
nitrous mercurial ſolutions differ from each 
other according to the manner of their pre- 
paration ; that which is made in the cold, 
and without the diſengagement of red va- 
pours, not being decompoſable by the addi- 
tion of diſtilled water; but if the ſolution 
be aſſiſted by heat, and- a large quantity of 

| nitrous 
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nitrous gas be produced, a precipitate will 
fall down on the addition of water. Such 
a ſolution cannot with certainty be made 


uſe of in the analyſis of mineral waters, as 


we ſhall hereafter obſerve. This phenome- 


non is, I apprehend, owing to the ſame 


cauſe in the nitrous, as in the vitriolic, ſolu- 
tion. Pure nitrous acid, aſſiſted by heat, is 


capable of ſuperſaturating itſelf with calx of 
mercury, and holding it ſuſpended. This 


kind of ſolution with excels of mercury, 
will be precipitated by diſtilled water, which 
changes the denſity of the liquor, and di- 
miniſhes its adheſion to the mercurial ni- 
tre; the precipitate therefore is a true tur- 
bith; which is very yellow, if warm water 
be poured on the ſuperſaturated ſolution, 
but is merely white if cold water be uſed. 
The yellow colour may however be inſtant- 
ly communicated by waſhing in warm wa- 
ter. But, on the other hand, as the ſolu- 
tion made in the cold, contains only mer- 
curial nitre, without an exceſs of calx, diſ- 
tilled water occaſions no precipitate, I think 
myſelf juſtified in accounting for the facts 
in this way, from a circumſtance which I 
have obſerved a great number of times, viz. 
that the ſame mercurial nitrous ſolution 
may be rendered decompoſable or not by 
water, accordingly as mercury or acid are 
added, and this may be repeated many times. 


Fe or this — mercury is to be diſſolved 


without 
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without heat in the nitrous acid, in as large 
x quantity as can be taken up; this ſolution 
js not decompoſable by water, though ni- 
trous gas has "eſcaped : but if mercury be 
added to this by the aſſiſtance of heat, it be- 
comes capable of affording a precipitate with 
water. By the ſame theory it is very evi- 
dent, that a nitrous ſolution, which does not 
afford a precipitate by the addition of water, 
may acquire that property by ſimple heat- 
ing. The heat, in fact, diſengages nitrous 
gas, and this diſengagement cannot be made 
without the deſtruction of a certain quan- 
tity of the acid. The proportion of mer- 
curial calx to the remaining acid, becomes 
of courſe greater, and the exceſs is no longer 
combined, but adhefes to the mercurial 
nitre, and is ſuſpended in ſuch a manner, 
that water can precipitate it eaſily, I have 
aſcertained the fact, that mercurial ſolutions 
afforded only the exceſs of calx, by the ad- 
dition of water, and do ſtill retain a portion 
of true mercurial nitre, which may be de- 
compoſed by alkalies; in the ſame manner 
as happens with the mercurial vitriolic maſs, 
waſhed for the preparation of turbith mine- 
ral, This portion of mercurial nitre may 
even be brought to cryſtallize. | 

The ſolution of mercury in the nitrous 
acid, is exceedingly cauſtic, and capable of 
corroding and deſtroying our organs. When 
it falls on the ſkin, it forms ſpots of ſo deep 
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a purple, that they appear black; theſe ſpots 
cannot be diſſipated, but by the ſeparation 
of the epidermis, which ſcales off. The 
ſolution 1s uſed as a powerful eſcharotic in 
ſurgery, by the name of mercurial water. 
The ſolution of mercury in the nitrous 
acid, is capable of affording cryſtals, which 
differ from each other in their form, accord- 
ing to the ſtate of the ſolution, and the cir- 
cumſtances accompanying the cryſtalliza- 
tion. Theſe varieties being carefully ob- 
ſerved, appear to conſiſt of four diſtin ſpe- 
cies, which I ſhall here deſcribe. 75 

1. A ſolution made in the cold, affords, 
by ſpontaneous evaporation, after ſeveral 
months, very regular cryſtals. Mr. Rome 
de Liſle has deſcribed. them accurately, 
They are flat ſolids, of fourteen faces, form- 
ed by the union of two tetrahedral pyramids, 
truncated very near their baſe, and likewiſe 
at the four angles, which reſult from the 
junction of the pyramids. 

2. If the ſame ſolution made in the cold 
be evaporated and left to cool, it depoſits in 
the courſe of 24 hours, a kind of very acute 
priſms ſtriated obliquely acroſs their length, 
which are formed by the ſucceſſive applica- 
tion of ſmall laminz, placed ſlopewiſe upon 
each other, like tiles, (botaniſts denote this 
by the term imbricatim). On a near exami- 
nation of the elements of theſe priſms, I 
found that the laminæ which compoſe them 

h are 
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are folids, with fourteen facets, ſimilar to 
the cryſtals obtained by ſpontaneous: evapo- 
ration, but ſmaller, and more irregular. - 
If a nitrous : ſolution - be made by a 
mil and regulated heat, it affords, by cool- 
ing, cryſtals, in flat, very long, and very a- 
cute needles, ſtriated lengthwiſe; theſe are 
the moſt commonly obtained, and have been 
deſcribed by the greateſt number of che- 
miſts, eſpecially by Macquer, CO 
Baume, &c. | 
4. Laſtly, If this ſolution be more heat- 
ed, ſo as to become decompoſable by wa- 
ter, it uſually takes the form of a white 
and irregularly formed maſs, ſimilar to the 
vitriolic combination. In this circumſtance 
I have ſometimes had a confuſed aggregate 
of ſmall very long needles, of the appear- 
ance of ſattin, and flexible, which followed 
the motion of the liquor. They were per- 
fectly ſimilar to the brilliant and ſilver co- 
loured dendrites, which I have often ob- 
ſerved on the ſides of bottles, containing 
terra foliata tartari. It is proper to add, 
that this laſt ſolution, which affords only 
irregular and confuſed cryſtals, or ſhapeleſs 
maſſes, becauſe it contains much ſuper- 
abundant calx of mercury, may be rendered 
capable of a more regular eryimllinaen by 
the addition of acid. 
Theſe ſeveral mercurial nitres preſent 
nearly the ſame phenomena. They are very 
0 cauſtic, 
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cauſtic; and corrode the ſkin in the ſame 
manner as their ſolutions ; they detonate on 
burning coals. It muſt be obſerved with 
regard to this property, that it is much more 
ſenſible in the very regular cryſtals of four- 
teen facets, than in thoſe which have the 
form of ſmall needles; and that it does not 
exiſt at all in the white maſs precipitated 
from the ſtrongly heated ſolution. The de- 
tonation of mercurial nitre is ſcarcely per- 
ceptible in cryſtals newl N but is 
rendered ſufficiently ſenfible*by ſuffering 
them to dry for ſome time on blotting 
paper. If they be then placed on an ig- 

nited coal, they melt, become black, and 
extinguiſh the place on which they are put; 
but their borders, which become dry, throw 
out ſmall reddiſh ſparks, with a noiſe' fimi- 
lar to that of a ſlight decrepitation. | When 
the very dry cryſtals are uſed, a ſtronger 

whitiſh flame eſcapes, which ſock ceaſes. 

Mercurial nitre melts when heated in a 
_ crucible, and emits very thick red vapours. 
In proportion as it loſes its water and ni- 
trous gas, it takes a deeper yellow colour, 
which is afterwards converted to an orange, 
and laſtly toa brilliant red. In this ſtate it 
is called red precipitate. If this prepara- 
tion is intended to be employed in ſurgery 
as a cauſtic, it muſt be made in a matraſs 
by a mild heat, in order that it may retain 

a portion of the acid, to which it owes 

| ST 
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its corroſive power. Nothing remains af- 
ter it has been ſtrongly heated, but a calx 
of mercury, formed by the union of the me- 
tal to the oxigynous principle of the nitrous 
acid. Mercurial nitre diſtilled in a retort, 
affords a ſubacid phlegm, and nitrous acid 
at firſt, after which it becomes red precipi- 
tate; and a ſtronger heat being applied, oc- 
caſions à large quantity of vital air, with a 
ſmall portion of mephitis to be diſen- 
gaged, the mercury being ſublimed in the 
metallic form. It is from this experiment, 
made with the greateſt accuracy, that Mr. 
Lavoiſier has ſucceeded in proving the com- 
poſition of the nitrous acid, as we have ob- 
ſerved in the hiſtory of that ſaline ſubſtance; 
Mercurial nitre becomes yellowiſh on ex- 
oſure to air, and is very ſlowly decompoſed. 
It is ſoluble in diſtilled water, in a larger quan- 
tity when boiling than in the cold, and con- 
ſequently cryſtallizes by cooling. When this 
falt is diſſolved in water, a portion remains, 
which is of a yellowiſh colour, and is not 
taken up. Mr. Monnet calls this matter 
nitrous turbith, and obſerves, that a large 
quantity may be obtained, by waſhing a ni- 
trous mercurial maſs, evaporated to dryneſs, 


ſuch as is made for the preparation of red 


precipitate. If it be intended that the mer« 
curial nitre ſhall be intirely diſſolved, water 
muſt be employed, in which aqua fortis 
muſt be poured, until the precipitate diſs 
DE | appears, 
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appears. I have obſerved, when boiling 
water is poured on the pureſt mercurial 
nitre, it immediately becomes yellow, and 
affords a nitrous turbith, of a deep colour, 
which when expoſed to fire, becomes red more 
quickly than that which is made by the 


vitriolic acid. Nitrous turbith is in gene- 


ral more accurately calcined, than vitriolic 
turbith; which happens, as we have alread 
obſerved reſpecting other combuſtible ſub- 
ſtances, from the nitrous acid ſuffering its 


oxigynous principle to be diſengaged more 


eaſily; for which reaſon the nitrous acid is 
more decompoſable than the vitriolic. { 
Ponderous earth, magneſia, lime, and 
alkalies, decompoſe mercurial nitre, and 
precipitate the metal in the ſtate of calx. 
Theſe precipitates are of different colours, 
weight, and quantity, according to the ſtate 
of the ſolution. Cauſtic fixed alkalies af- 
ford a yellow precipitate, more or leſs brown, 
or of a brick colour, according as their cauſ- 
ticity is more perfect. Volatile alkali pre- 
cipitates the nitrous mercurial ſolution, of 
a grey ſlate colour, provided it be of that 
kind which water cannot decompoſe ; but 
the ſame ſalt produces a white precipitate, 
in a ſaturated ſolution of mercury, ſuch as 
water can precipitate. Theſeggdifterences 
have been accurately obſerved by Bergman. 
The precipitates are mere calces of mer- 
cury, more or leſs remote from the 1 
ET : ate; 
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ſtate; they are all reducible without addition, 
and by mere heat in cloſed veſſels, and all 
afford pure air during their reduction. 
Thoſe which have been precipitated by ere- 
taceous alkalies, afford a certain quantity of 
cretaceous acid by the action of heat. The 
precipitates of mercury, formed by alkaline 
intermediums, have a property, diſcovered 
by Mr. Bayen, which muſt not be paſſed 
over in ſilence. They detonate like gun- 
owder, hen expoſed in an iron ſpoon to 
a gradual heat, after having been triturated 
in the quantity of half a drachm, with ſix 
grains of flowers of ſulphur: after the de- 
tonation, a violet powder remains, which 
may be ſublimed into cinnabar. 

The vitriolic acid, and the ſalts into SF 
it enters, likewiſe decompoſe mercurial nitre, 
on account of the ſtronger affinity of the vi- 
triolic acid to mercury. If ſpirit of vitriol, 
or a ſolution of the vitriols of vegetable or 
mineral alkali, or of any other vitriolic ſalt, 
be poured into a ſolution of mercurial nitre, 
2 whitiſh precipitate is formed, if the ni- 
trous ſolution be not ſaturated ; but it 1s 
yellower in Proportion as the mercurial 
nitre contains Jeſs acid, and more metal. 
This precipitate is cither vitriol of mercury, 
or vitriolic turbith. Mr. Bayen found that 
it always retains a portion of nitrous acid. 

The muriatic acid has no ſenfible action 
on mercury, though it be one of thoſe which 
Vor, III. 1 has 


has the ſtrongeſt affinity with that metal; 
; but its action on mercurial calces, with 
which it forms a peculiar neutral ſalt, is 
very powerful. This combination takes 
place whenever the marine acid is brought 
into contact with the calx, in a ſtate of ex- 
treme divifion, If a ſmall quantity of mu- 
riatic acid be poured on a nitrous ſolution 
of mercury, this acid ſeizes the metal, and 
forms a falt which is precipitated in a kind 
of whitiſh coagulum, called white precipitate; 
the marine ſalts with baſe of alkali, or of any 
ſalino-terreſtrial ſubſtance, abundantly pro- 
duce the ſame effect, and form beſides, ear- 
thy neutral ſalts, differing according to the 
nature of the baſe. But it muſt be obſery- 
ed, with reſpect to this precipitation, that 
it does not take place when the aerated, or 
dephlogiſticated muriatic acid is uſed ; be- 
cauſe, though this acid takes the calx of 
mercury from the nitrous acid, the ſalt 
which it forms with that calx, is very ſolu- 
ble in water; whereas, the falt formed by 
the common muriatic acid, is not at all ſo- 
luble. | 
This acid has a ſtronger affinity than the 
vitriolic acid with mercury, and occaſions 
the ſame precipitate in the vitriolic ſolutions 
of that metal, as it does in the nitrous ſolu- 
tions. The compound of muriatie acid, and 
mercurial calx, may exiſt in two ſtates, as 
we have before obſerved, according to the 
3 ſimple 
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ſimple or aerated ſtate of the acid; the lat- 
ter conſtitutes corroſive ſublimate, and the 
former, mercurius dulcis. 7e 
There are ſeveral proceſſes for preparin 
corroſive ſublimate, or corrofive 8 ans, 
muriate : in general, equal parts of dried 
mercurial nitre, decrepitated marine falt, 
and calcined or white martial vitriol, are 
mixed and put into a matraſs, two thirds 
of whoſe capacity are left empty. This veſ- 
fel is plunged into a ſand bath, and gradual. 
ly heated till its bottom becomes of an ob- 
ſcure red ; the vitriolic acid diſengages that 
of the marine falt; the latter ſeparates the 
mercury from the nitrous acid, which af- 
fords the oxyginous principle, fo that it be- 
comes dephlogiſticated muriatic acid; it 
then combines with the mercurial calx, and 
forms corroſive mercurial muriate, which 
is ſublimed in the form of flattened and 
pointed cryſtals to the upper part of the 
matraſs ; the nitrous acid being diſſipated in 
the form of nitrous gas. The reſidue is 
reddiſh or brown, and contains vitriol of 
ſoda, (formed by the union of the vitriolic 
acid with the baſe of the marine ſalt) and 
calx of iron. This ſalt is prepared in the 
large way in Holland, by triturating equal 
parts of mercury, marine ſalt, and vitriol 
together, and expoling the maſs to a vio- 
lent fire. In this operation the vitriolic 
acid, diſengaged from the vitriol by heat, 
12 „„ appears 


ö 132 MERCURY. 


appears to cauſe the muriatic acid to paſs into 
the dephlogiſticated ſtate, ſince this laſt 
only is preſent in ſufficient quantity perfectly 
to diſſolve the mercury made uſe of. The 
corroſive mercurial muriate, may likewiſe 
be obtained by ſublimation, from mixtures 
of martial vitriol, marine ſalt, and mercu- 
rial precipitates, by fixed alkalies, or turbith 
Wiser. | 

= Boulduc has given a very good proceſs for 
preparing corrolive ſublimate; but Spiel- 
man remarks, that it was before deſcribed 
by Kunckel, in his Chemical Laboratory. 
It conſiſts in heating equal quantities of 
vitriol of mercury, and decrepitated marine 
ſalt in a matraſs; the ſublimate is volati- 
lized, and the reſidue conſiſts of Glauber's 
ſalt. This method affords a very pure cor- 
roſive ſublimate; whereas that uſed in com- 
merce, and even that prepared in the ſmall 
way, with martial vitriol, always contains a 
ſmall quantity of iron. It is likewiſe more 
eaſy to execute, and more economical. We 
muſt here obſerve, that this operation proves 
that the vitriolic acid has the property of 
dephlogiſticating the muriatic acid. Mr. 
Monnet affirms, that he has likewiſe ob- 
tained this ſalt, by treating, in a retort, very 
dry ſea ſalt and mercury precipitated from 
its nitrous ſolution by fixed alkali, In all 
theſe preparations of corrofive ſublimate, 
care mult be taken not to break the ſubli- 
| mamatory 
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matory veſſel till it is entirely cool, in order to 
avoid the vapours of the ſublimed falt. Laſt- 
ly, there is another way of preparing the cor- 
roſive mercurial muriate more readily; it 
conſiſts in pouring into a ſolution of mercu- 
rial nitre, a quantity of dephlogiſticated mu- 
riatic acid, and evaporating the mixture. 
When the nitrous acid 1s evaporated, the 
liquor affords by cooling, cryſtals of corro- 
five mercurial muriate. There is reaſon to 
think, that when the dephlogiſticated mu- 
riatic acid of Scheele ſhall be better known, 
the corroſive mercurial muriate of the ſhops 
will be prepared by this ſimple ſolution.x 
Corroſive ſublimate, or mercurial muri- 
ate, is a neutral ſaline ſubſtance, which de- 
ſerves to be carefully attended to by che- 
miſts and phyſicians; it poſſeſſes a great nums 
ber of properties which are highly neceſſary 
to be known, and of which we ſhall pro- 
ceed to give a ſketch. Its taſte is exceed- 
ingly "cauſtic ; the ſmalleſt quantity being 
laid upon the tongue, leaves for a very long 
time an highly difagreeable ſtyptie and me- 
tallic taſte, This impreſſion is carried even 
to the larynx, which it contracts ſpaſmodi- 
cally far a long time, eſpecially in delicate 
perſons. The action of this ſalt is ſtill 
ſtronger on the tunics of the ſtomach, and 
the inteſtines. When it is applied to theſe 


* See Scheele's Eſſays. 
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for any length of time, it cortodes them, 
and deſtroys their ſubſtance, for which rea- 
ſon it is one of the moſt violent poiſons we 
know. The cauſticity of corroſive ſubli- 
mate, appears to depend on the ſtate of the 
mercury, as Macquer has very ingeniouſly 
obſerved, It cannot be attributed to the 
muriatic acid, as ſome authors have thought; 
for the mercury is more than treble the 
quantity of the acid. On this account, the 
ſalt renders ſyrup of violets green, rather 
than red, according to the obſervation of 
Rouelle, The taſte of corroſi ye ſublimate 
is beſides exceſhvely ſtronger than that of 
the muriatic acid. A dram of ſpirit of ſalt, 
diluted with water, may be taken with 
impunity; whereas a few grains of corroſive 
ſublimate, diſſolved in the ſame quantity of 
water, would poiſon without remedy. Buc- 
quet thought that this extreme ſtrength of 
taſte depended on the combination of the 
two bodies, and from thence deduced one of 
his ſtrongeſt proofs of the law of affinity, 
which eſtabliſhes, that compounds have new 
properties, very different from thoſe © 

either of their component parts. 

Corroſive mercurial muriate is not ſenſi- 
bly altered by light; heat volatalizes, and 
femi-vitrifies it. If it be ſtrongly heated 
with acceſs of air, it is diſſipated in the form 
of a white fume, whoſe effects on the ani- 
mal &conomy are very active, and ä 
: y 
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dangerous. When heated ſlowly, and 
degrees, it ſub limes in a eryſtalline an 
gular form, into priſms, ſo flattened, . 27 ir 
is impoſſible to determine the numher of 
their faces. They terminate in xery 2eute 
ſummits, and have been very Drage 5 Or 
pared to the blades of poignar 555 hrown 
confuſedly among. each other. Fire alonę 
is not capable of decompoſing this ſalt, nęi⸗ 
ther is it ſuſceptible of alteration from the 
air, It is ſoluble in nineteen parts 9 water 
and cryſtallizes by evaporation, in flattene 
priſms, very ſharp, their extremity being 
fimilar to thoſe obtained by ſublimation. 

The ſpontaneous evaporation of this ſolution 
has ſeveral times afforded me obliq ue an- 
gled parallelopipeds, whole dend were 
truncated ſlant-wiſe. Mr, Bucquet obfery- 
ed the ſame fact. Mr. Thouvenel has ob- 
tained cryſtals of this ſalt, in berahedral 
priſms, a little flattened. 

Ponderous earth, magneſia, and. lime, der 
compoſe the corroſive mercurial murjate, 
and precipitate the mercurial calx, The 
phagedenic water made uſe of as a corroſive, 
5 10 ſurgeons, is made by throwing half a 

wag carrofive ſublimate, in powder, i in- 

- a eek of lime-water; a yellaw preci- 
Pitate is formed, which renders the fluid 
opake, and it is employed before this ſub- 
tides. Fixed alkalies precipitate from cor- 
roſive ſublimate, an orange coloured calx, 
14 which 
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which becomes deeper coloured by keeping. 
The volatile alkali affords a white precipi- 
tate, which after a ſhort time aſſumes a ſlate 
colour. 1 | agu! 
Acids and neutral alkaline ſalts, produce 
no change in the corroſive mercurial muri- 


ate, but it contracts an intimate union with 


ſal- ammoniac, without decompoſition. This 
very ſingular ſaline compound, which was 
highly eſteemed by the alchymiſts, and cal- 
led by them ſal alembroth, ſalt of art, or of 
wiſdom, &c. 1s formed either by fublima- 
tion or cryſtallization. The ſal-ammoniac 
renders the mercurial muriate very ſoluble, 
ſince, according to Baume, three ounces of 
water charged with nine drachms of ſal- am- 
moniac, diflolves five ounces of ſublimate. 
This ſolution is made with heat, and af- 
fords a ſolid maſs in cooling. A prepara- 
tion, called white mercurial precipitate, is 
made from this ſalt. A pound of corroſive 
mercurial muriate in powder, is thrown into 
a ſolution of the ſame quantity of ſal- am- 


moniac; when the ſalt is perfectly diſſol- 


ved, a ſolution of cretaceous vegetable alka- 


li is added, which forms a white precipi- 
tate, which is waſhed and dried in the form 


of ſmall lozenges. In this operation the 
fixed alkali diſengages the volatile alkali of 
the ſal- ammoniac, which precipitates the 
mercury in a white calx. Heat, and even 


light, give this precipitate a yellow colour. 


Corroſi ve 
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Cotroſve mercurial muriate is altered by 
inflammable gas. Sulphur does not change 
it, but liver of ſulphur decompoſes this, as 
well as all the other ſolutions of mercury; 
a black precipitate being produced, which 
ariſes from the eombltiation of the ſulphur 
with the mercury. Moſt of the ſemi- mes 
4 we have examined, are capable of de- 
ompoſing this ſalt, and each decompoſition 
exhibith peculiar phenomena, nen well 
deſerve to be examiedpꝓß. 
If two parts of corrofive mubliäade with 
one of regulus of arſenic, be diſtilled by a 
mild heat, a tranſparent ſubſtance, of the 
confiſtenee of oil, paſſes into the receiver, 
part of which ſoon condenſes into a kind of 
white jelly, called cbrrofive oil; or butter 
of arſenic. If the heat be continued after 
the butter has paſſed over, running mercury 
is obtained: ſo that the proceſs affords a 
method of determining accurately the prin- 
ciples of corroſive mercurial muriate. The 
butter of arſenic does not appear capable of 
cryſtallization, melts with gentle heat, and 
is ſo cauſtic, that it inſtantly deſtroys the 
organs of animals. It is ſoluble in water, 
which partly decompoſes it; but its other 
properties are unknown, Calx of arſenic 
does not afford it. | 
The effects of cobalt, ike, and OY 
neſe, on corroſive ſabliniate; have not been 
examined. Biſmuth, regulus of antimony, 
and 


1 
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and zink, decompoſe this laſt ſalt with great 
facility. When two parts of corroſive mer- 
curial muriate, and one part of biſmuth, are 
diſtilled together, a thick fluid ſubſtance js 
obtained, which congeals into a maſs of a 
greaſy appearance, fuſible by heat, and pre- 
cipitable by waſhing with much water ; and 
in a word, a true butter of biſmuth. Poli, 
who firſt deſcribed this experiment, in the 
Hiſtory of the Royal Academy for the year 
1713, affirms, that when this butter i is ſub- 
limed ſeveral times, there remains in the 
veſſel, a powder of the colour of oriental 
Pearls, very ſoft to the touch, and as it were 
Zlutinous; he propoſes this POWaRr: to os 


employed as a pigment. 


If two pounds of regulus of antimony, 
and two pounds of corrofive mercurial muri- 
ate be accurately mixed together, heat is 
excited, which ſhews that there is à rapid 
action between them. If the mixture be 
diſtilled EK heat, a thick liquor is 
obtained, which becomes fixed in the recei- 
ver, and often in the neck of the retort, in 
the form of a white maſs, called butter of 
antimony. This butter uſually weighs fix- 
teen ounces and a few drachms. | The reſi- 
due is compoſed of mercury, and a grey 
powder of regulus of antimony, which Goat, 


on the metallic fluid. If the diſtillation be 
continued after the butter of antimony has 
TO over, a new receiver being adapted, 


running 
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running mercury is obtained, ſoiled by a 
ſmall quantity of the butter of antimony, 
which it is impoſſible intirely to clear out 
of the neck of the retort. Mr. Baume, who 
has accurately deſcribed this operation, af- 
firms, that by this proceſs, twenty two oun- 
ces of running mercury may be obtained, 
one ounce of regulus in powder, mixed with 
the mercury, and fix drachms twenty-four 
grains of regulus melted in the retort, 
The latter is partly calcined; into red and 
filver coloured flowers. In this experiment 
the regulus of antimony is calcined by the 
oxyginous principle, which is ſeparated from 
the calx of mercury, and unites to the mu- 
riatic acid, with which it forms the butter 
of antimony. The ſame decompoſition 
takes place equally well with crude anti- 
mony; one part of that mineral in powder 
being diſtilled with two, parts of corroſive 
mercurial muriate, affording a butter of an- 
timony. But the reſidue, inſtead of con- 
taining running mercury, exhibits a combi- 
nation of ſulphur with that ſemi-metal, 
This combination may be ſublimed by a 
ſtronger fire,” into red needles, improperly 
called cinnabar of antimony, _ 2 
The butter of antimony may be prepared 
by ſeveral other methods. It is obtained in 
all caſes, where the regulus in vapour meets 
the marine acid in the ſtate of gas; but the 
decompoſition of corroſive ſublimate is the 

ws | proceſs 
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proceſs which affords it with the /greateſt 
facility, and in the greateſt plenty. This 
compound is in à ſolid form; it eryſtallizes 
in thick pafallelopipeds; its cauſticity is 
ſufficiently ſtrong to deſtroy both animal 
and vegetable matters in a very ſhort time. 
The action of light changes it: by a low 


heat it is melted; and becomes fixed by cool- 


ing. It is eafily deprived of its white co- 
Jour ; and it may be recti ed by diſtillation, 
When expoſed: to the air it attrats moiſture, 


and is diffolved into a thick fluid, apparently 


oleaginous: it does not completely diſſolve 
in water, the greater part being decompoſed 
by that fluid. When butter of antimony 
is thrown into diſtilled water, a very abun- 
dant precipitate is immediately formed, 
which is known by the name of emetie 
powder, or powder of Algaroth, from the 
name of an Italian phyfician who firſt uſed 
It. It has been improperly called mercurius 
vitæ. This precipitate is a calx of anti- 
mony, which is violently purgative and 
emetic in a ſmall doſe, as for example, three 
or four grains. In order to obtain it very 
pure, it muſt be waſhed ſeveral ſueceſſive 
times in diſtilled water. Its properties are 
different from the other calces of this ſemi- 
metal, which have not ſo ſtrong an action 
on the animal economy. A portion of this 
calx remains diſſolved in the water uſed in 
waſhing the butter of antimony, in which 

| it 
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it is ſuſpended by the acid taken up by that 
fluid. This fact may be aſcertained by the 
addition of a ſmall quantity of alkali, which 
occaſions an abundant white precipitate. It 
is therefore the exceſs of calx with which 
butter of antimony is charged, that gives it 
the property of being decompoſed by water, 
as well as that of taking the form of a ſolid 
maſs. Butter of antimony diſſolves with 
heat and efferveſcence in the nitrous acid; 
a large quantity of nitrous gas being at the 
fame time diſengaged with conſiderable agi- 
tation of the fluid. The butter of antimony 
diſappears, and the liquid becomes of a yel- 
low reddiſh colour. It is a ſolution of calx 
of antimony in aqua regia, The calx is 
ſoon depofited in the form of a powder, or 
white magma. If the ſolution of butter of 
antimony by the nitrous acid be evaporated _ 
to dryneſs immediately after it is made, 
a very white calx is obtained, This calx is 
diluted with its own weight of the ſame 
acid, which is likewiſe evaporated, and the 
ſame proceſs is a third time repeated; after 
which the matter is calcined in a crucible 
kept red hot for about half an hour, and 
affords a calx, which when cold, is found to 
be white on the upper part, and of a roſe 
colour below. Theſe two portions mixed 
together, conſtitute the preparation called Be- 
zoar mineral. Macquer conſiders it as a per- 
tect calx of regulus of antimony, and thinks it 
; abſolutely 
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lp abſolutely fimilar to diaphoretic antimony. 
But Lemery, who has carefully deſcribed 
this preparation, recommends, that it ſhould 
be calcined till it has but a very flight de- 
gree of acidity; his intention therefore is, 
that it ſhould. retain a certain quantity of 
acid, which muſt neceſſarily make a differ- 
ence between this precipitate and calx of 
antimony. | | 
- Corrolive mercurial muriate is decompo- 
ſed by zink, as Pott informs us, and as I 
have myſelf many times experienced. If a 
mixture of two parts of this ſalt, with one 
rt of zink in filings, or coarſe. powder, 
be diſtilled in a glaſs retort, a very white 
and ſolid butter riſes, which cryſtallizes in 
| ſmall united needles, fimilar to the aggre- 
gates of which ſtalactites are compoſed. 
The mercury remains pure in the retort, and 
paſſes over after the butter of zink. This 
butter fumes ſlightly when taken out of the 
receiver, and melts with a mild heat, be- 
comes coloured by inflammable vapours, 
and is partly decompoſed by water, like but. 
ter of antimony. 

The moſt fingular property of corroſive 
mercurial muriate, relative to its alteration 
by metallic ſubſtances, and at the ſame 
time the moſt important of its properties, 
is its combination with running mercury. 
When faturated with this metallic fluid, it 
loſes moſt of its properties, eſpecially its 
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taſte and ſolubility. To make this com- 
bination, corroſive ſublimate was formerly 
triturated in a glaſs mortar with running 
mercury, added by a little at a time, till no 
more could be made to diſappear. The 
quantity of metallic fluid, which the ſalt 
takes up by this proceſs, amounts to three- 
fourths of its weight, as Lemery and Baums 
have obſerved. The mixture was placed in 
ſmall veſſels, two thirds of which were left 
empty, and in this manner ſublimed three 
times ſucceſſively; care being taken each 
time to ſeparate a white powder which is 
found beneath the ſublimed matter, and is 
very corroſive. The product called ſweet 
ſublimate, mercurius dulcis, or aquila alba, 
or more properly mild mercurial muriate, 
differs from corrofive ſublimate by its inſolu- 
bility in water, by its infipidity, and by 
its ctyſtalline form. The cryſtals obtained 
by flow ſublimation, are tetrahedral priſms, 
terminated by four ſided pyramids; two 
very long. and tetrahedral pyramids are 
frequently united at their baſe, and form a 
very acute octahedron. | 

The proceſs we have deſcribed for the 
preparation of mercurius dulcis, is incon- 
venient in many reſpe&s. The trituration 
of corroſive ſublimate with running mer- 
cury, till the latter diſappears, is very tedi- 
ous and difficult, and at the ſame time a 
ſubtle powder riſes of ſo pernicious a qua- 
lity, 
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- lity, that the operator is under the heceſſity 
of covering his mouth and noſe with a 
cloth; :;; The mercury is never abſolutely 
made to diſappear. in the mortar, and the 
ſublimations are very flow. ' Mr. Baume 
adviſes a ſmall quantity of water to be 
poured on the matters intended to be tri- 
turated ; by this means the operation is 
denden more eaſy, and the ſaline powder is 
prevented from riſing. He likewiſe employs 
levigation, by which the extinction of mer- 
cury is greatly facilitated. Laſtly, in order 
to be certain of obtaining mercurius dul- 
cis, entirely free from ſublimate, Zwelfer, 
Cartheuſer, and Baume, propoſe to pour on 
the mild mercurial ſublimate, a quantity 
of warm water, in order to diſſolve the cor- 
roſive ſublimate, and afterwards to dry the 
portion of mercurius dulcis, which is then 
found to be very mild. Mr. Cornet, to 

avoid the noxious duſt of the Gablionate; 
when triturated with mercury, propoſes to 
uſe the precipitate of mercurial .nitre by 
the volatile alkali, which unites much bet- 
ter to corroſive ſublimate than running mer- 
cury; but this precipitate not being as pure 
as crude mercury, the preparation into which 
it enters, cannot be ſo much depended on. 
Mr. Bailleau, apothecary at Paris, has com- 
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municated to the Royal Society of Medi- ö 
cine, a proceſs for making mercurius dulcis, 
which is free from the imperfections and 

N danger 
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danger of the common methods. It con- 
ſiſts in forming a paſte: of corroſive ſubli- 
mate and water, and triturating it with 
running mercury; the trituration in the 
courſe of half an hour, cauſes the mercury 
to diſappear, becauſe the water promotes its 
comminution, and the combination is com- 
pleted by digeſting the mixture on a ſand 
bath with a mild heat. The matter, which 


at firſt is grey, becomes white, and forms a 


very mild mercurial muriate, which requires 


only one Wan to denne it en 


r | 
Mr. Ban has made many: experiments 


on mercurius dulcis. He has proved that 
this compound cannot be charged with a 


larger quantity of mercury, and that it can- 
not exiſt in a middle ſtate, between that of 
corroſive ſublimate, and perfect mercurius 
dulcis: ſo that when a ſmaller quantity of- 
mercury is mixed with corroſive ſublimate 
than is neceſſary to cauſe it to paſs to the ſtate 
of mercurius dulcis, this laſt compound is 
formed: in quantities proportioned to the 


doſe of mercury added; and the reſt of the 


ſublimate is volatilized with all its proper- 
ties, without being rendered at all milder. 


The two compounds may be ſeparated by 


means of warm water. 


The experiments of the ſame chemiſt like- 


wiſe teach us, that it, is poſſible to change 
mercurial dulcis into corrofive-ſublimate, 
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by ſubliming it with decrepitated marine 
ſalt and martial vitriol, calcined to white- 
neſs. In this operation the marine acid, 
being diſengaged and dephlogiſticated by 
the oil of vitriol, ſeizes the calx of the 
mercurius dulcis, and converts it into cor- 
roſive ſublimate. Mr. Baume; has aſcer- 
tained another circumſtance, which ſhews 
the great difference between mercurius dul- 
cis and corrofive ſublimate; namely, that 
it does not unite with ſal-ammoniac, as 
ſublimate does, in the preparation of ſal- 
alembroth. He therefore adviſes the waſh- 
ing of mercurius dulcis with water charged 
with a ſmall quantity of ſal-ammoniac, in 
order that all the corrofive ſublimate may be 
carried off, Laſtly, he has diſcovered, that 
at each ſublimation, the mercurius dulcis 
loſes a portion of mercury, and conſequent- 
ly affords a ſmall quantity of corroſive ſub- 
limate; ſo that by repeated ſublimations, 
mercurius duleis may be intirely changed 
into corroſive ſublimate. From this laſt 
experiment it obviouſly follows, that the 
-preparation known under the name of pana- 
.cea mercunalis, which is made by. ſublim- 
ing mercurius dulcis nine times, is ſo far 
from being rendered milder by theſe opera- 
tions, as moſt chemiſts and phyſicians have 
ſuppoſed, that it does not at all differ from 


mercurius dulcis. This laſt aſſertion is 


eſtabliſhed the more incontrovertibly, by 
Nd 2 n 
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the circumſtance of its being neceſſary to 
ſeparate a white powder which riſes the 
firſt in each ſublimation, and is in fact cor- 
roſive ſublimate. It muſt be obſerved, that 
in the preparation of mercurius dulcis, a 
reddiſh powder remains in' the bottles, 
which is a calx of iron, afforded by the 
martial vitriol uſed in the common method 
of making corroſive ſublimate for ſale, A 
rtion of this calx riſes with the falt in 
ſublimation. Small pieces of glaſs are like- 
wiſe not unfrequently found, which have 
been carried up by the vapours of the cor- 
roſive ſublimate. | with 
The modern experiments made on the 
dephlogiſticated marine acid, tend greatly 
to explain the theory of the formation of 
mild mercurial muriate. It is now proved, 
that corroſive mercurial muriate is a com- 
pound of dephlogiſticated or aerated muria- 
tic acid, and the calx of mercury, and that 
mild mercurial muriate is formed by com- 
mon muriatic acid, in combination with 
the ſame metallic calx. So that when run- 
ning mercury is triturated with corroſive 
mercurial muriate, it ſeizes the exceſs of the 
oxyginous principle from the dephlogiſti- 
_ cated muriatic acid, and by that means re- 
duces it to the ſtate of common muriatic acid; 
which diſſolves a much larger quantity of 
calx of mercury, than the ſame acid ſur- 
charged with the oxyginous principle does. 
K 2 | The 
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The ſedative: acid does not immediately 
diſſolve mercury; but it has a very evident 
action on that ſemi- metal, when in the cal- 


ciform ſtate. Theſe two ſubſtances may. be 
combined by the way of double affinity. A 
ſolution of borax being poured into a ni- 


trous ſolution of mercury, an abundant yel- 


low precipitate is formed, as Mr. Monnet 


firſt obſerved. In this operation the ſoda 
of the borax unites with the nitrous acid, 
and forms cubic nitre, while the acid of the 


borax combines with the calx of mercury, 


in the form of a neutral, ſalt, which bein 
ſparingly ſoluble, falls down. The filtrated 
liquor affords, by evaporation, fine and bril- 
liant pellicles of mercurial ſedative ſalt, 
which, by expoſure to the air, become of 
2 greeniſh hue. Sal-ammoniac renders this 
falt very ſoluble, and forms with it a com- 
pound, analogous to ſal-alembroth; lime- 
water throws down a yellow precipitate, 
which changes to deep red; and vegetable 
alkali cauſes a white precipitate. Accord- 
ing to the academicians of Dijon, the cor- 
roſive mercurial muriate is likewiſe decom- 
poſed by borax, which produces in its ſolu- 
tion, a precipitate of a brick-duſt colour. 
Water, boiled on this precipitate, becomes 
of a milky colour, by the addition of fixed 
alkali, which proves that it contains 'mer- 
curial ſedative ſalt. 


| The 
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The action of the ſparry acid on mercury 
is not known, and that of the cretaceous 
acid is almoſt equally uncertain. It is only 
known, that the acid ſpirit of chalk does 
not attack this ſemi- metal; but the ſolu- 
tions of mercury decompoſed by cretaceous 
lime and alkalies, afford precipitates very 
different from thoſe produced by the ſame 
ſubſtances when pure and cauſtic. ' 
Neutral ſalts have ſcarcely. any action on 
mercury. Though this aſſertion is more 
eſpecially applicable to the different vitriols, 
J have obſerved, nevertheleſs, that mercury 
becomes very quickly extinguiſhed in vi- 
triolated tarta c. n 
Mercury does not appear capable of alter- 
ing ſal- ammoniac by diſtillation. Bouquet, 
who made this experiment, obſerved, that 
two parts of mercury are not well extin- 
guiſhed by one part of ſal-ammoniac, and 
that the mixture does not afford volatile al- 
kali by diſtillation. The Count de la Ga- 
raye, nevertheleſs, prepared with theſe two 
ſubſtances, a medicine, to which he gave 
the name of tincture of mercury. Macquer, 
who examined his proceſs, found it to 
ſucceed perfectly well. It conſiſted in tri- 
turating one ounce of running mercury, 
with four ounces of ſal-ammoniac, in a 
marble mortar, moiſtening the mixture with 
a ſmall quantity of water, till the mercury 
entirely diſappeared. This matter bein 
: K 3 * 
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left expoſed to the air five or fix weeks, 
and from time to time agitated, is then to 
be triturated afreſh, and afterwards expo- 
ſed in a matraſs on a ſand bath, covering the 
powder to the depth of about two inches 
with good ſpirit of wine. The mixture 
being made to boil ſlowly, the ſpirit of wine 
aſſumes a yellow colour, and contains mer- 
cury, as appears from its whitening a flip 
of copper. From this experiment it ap- 
pears, that the volatile alkali is gradually diſ- 
engaged by the mercury; that ſal-alembroth 
is formed, part of which is diſſolved by the 
ſpirit of wine; and that the different quan- 
tity of the mercury, and the flow action pro- 
duced during the maceration, are the cauſes 
of the difference between this experiment 
and that of 1 ay | | 


The action of inflammable gas on mer- 
cury 1s not known. y neg 
Mercury combines very readily with ſul- 
phur. When one part of this metallic fluid 
is triturated with three parts of flowers of 
ſulphur, the mercury is gradually extin- 
guiſhed, and a black powder is produced, 
which is called Æthiops mineral, and whoſe 
colour becomes decper ſome time after it is 
made, This combination is more quickly 
effected, by mixing mercury with melted 
ſulphur, The mixture being ſtirred up im- 
mediately, becomes black, and very readily 
takes fire, When the Æthiops is perfectly 


made, 
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made, it muſt be taken from the fire, and the 
matter muſt be kept ſtirred till it becomes ſo- 
lid and in lumps. It muſt then be pulveriz- 
ed, and paſſed through a fine ſieve. The 
Æthiops is not the moſt intimate combi- 
nation which ſulphur and mercury are ca- 
pable of forming. When this compound 
is expoſed to a conſiderable degree of heat, 
it takes fire, the greateſt part of the ſulphur 
burns, and after the combuſtion, a matter 
remains, which, when pulverized, is of a 
violet colour. To convert this powder in- 
to cinnabar, it is put into matraſſes, which 
are heated till their bottoms become red, 
and kept in this ſtate for ſeveral hours, till 
it appears that the matter is entirely ſub- 
limed. The artificial cinnabar is found 
ſublimed ro the upper part of the matraſs, 
in cryſtalline needles, of a reddiſh brown. 
Cinnabar is of a lighter and more lively co- 
lour, when ſablimed in retorts. The Dutch 
prepare in the large way, the cinnabar em- 
ployed in the arts; the compound is not 
volatile, but requires a ſtrong fire to ſub- 
lime it. When much divided by leviga- 
tion, it has a brilliant red colour, and is 
then called vermillion. If it be heated in 
open veſſels, the ſulphur, which is not equal 
to one fourth of its weight, burns gradu- 
ally, and the mercury is volatilized. Many 
ſubſtances are capable of decompoſing ein- 
nabar, by virtue of their affinity to l der 

| K 4 Lime 
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Lime and alkalies have this property ; when 
theſe are heated in a retort, with twice their 
weight of cinnabar, running-mercury 1s ob- 
tained, and the reſidue is found to be liver 
of ſulphur... Mr. Baume has obſerved, that 
this decompoſition takes place by the humid 
way, when pounded cinnabar is boiled with 
a ſolution. of fixed alkali. It muſt be ob- 
ſerved, that he employed the cretaceous al- 
kali. Many ſemi- metals, ſuch as cobalt, 
biſmuth, and regulus of antimony, have 


likewiſe the property of depriving mercury 


of its ſulphur. It will be hereafter ſeen, 
that almoſt all the metals, lead, tin, iron, 
copper, and ſilver, have likewiſe a ſtronger 
affinity with ſulphur than mercury, and 
conſequently decompoſe cinnabar. They 
may, therefore be indifferently uſed, to ſepa- 
rate the mercury from this compound. 
The metallic fluid obtained by theſe, proceſ- 
ſes, 1s perfectly pure, and is diſtinguiſhed 
by the name of mercury revived from ein- 
nabar. 

Mercury immediately decompoſes liver 
of ſulphur, but produces different phenome- 
na, according to the nature of theſe com- 
pounds. It forms Æthiops with the fix- 
ed alkaline liver of ſulphur; and this 
Ethiops, in the courſe of ſeveral years, be- 
comes red. With the fuming liquor of 
Boyle, it very quickly becomes converted 
into /Ethiops, and in a few hours, or at 

moſt 
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moſt a few FI it aſſumes a brilliant red 
colour, and affords a very fine cinnabar. 
Turbith mineral, precipitate per ſe, red | a 

cipitate, and all the calces precipitated from 
ſolutions of mercury by the alkalies, exhi- 
bit the ſame phenomenon, more or leſs rea- 
dily, with the fuming liquor of Boyle. It 
is likewiſe produced hy pouring this liquor 
into ſolutions of mercury, and expofing the 
black precipitate, which reſults from theſe 
mixtures, to a new quantity of volatile li- 
ver of ſulphur. 3 

I have diſcovered, that running mercury, 
agitated in natural or artificial hepatiſed wa- 
ter, decompoſes it very readily, and is chan- 
ged into /Ethiops. 

The action of mercury on regulus of arſe- 
nic is not known. Cobalt does not unite 
with it. Mercury diffolves biſmuth very 
readily, with which it combines in all pro- 
portions : from this combination a brilliant 
friable matter is produced, which is more or 
leſs ſolid, according to the quantity of biſ- 
muth it contains. This amalgam, is capa- 
ble of cryſtallizing in four ſided pyramids, 
which ſometimes unite together in octahe- 
drons. But it moſt commonly. cryſtallizes 
in thin laminæ, which have no regular form. 
This cryſtallization is obtained by melting 
the combination, and ſuffering it to cool 
lowly. When it is heated in a retort, it 

Ec 45 does 


Lime and alkalies have oy property; when 
theſe are heated in a retort, with twice their 
weight of cinnabar, running mercury is ob- 
tained, and the reſidue is found to be liver 
of ſulphur. Mr. Baume has obſerved, that 
this decompoſition takes place by the humid 
way, when pounded cinnabar is boiled with 
a ſolution. of fixed alkali. It muſt be ob- 
ſerved, that he employed the cretaccous al- 
kali. Many ſemi-metals, ſuch as cobalt, 
biſmuth, and regulus of antimony, have 
likewiſe the property of depriving mercury 
of its ſulphur, It will be hereafter ſeen, 
that almoſt all the metals, lead, tin, iron, 
copper, and ſilver, have likewiſe a ſtronger 
affinity with ſulphur than mercury, and 
_ conſequently decompoſe cinnabar. They 
may, therefore be indifferently uſed, to ſepa- 
rate the mercury from this compound. 
The metallic fluid obtained by theſe, proceſ- 
ſes, is perfectly pure, and is diſtinguiſhed 
by the name of mercury revived from ein- 
nabar. 
Mercury immediately decompoſes liver 
of ſulphur, but produces different phenome- 
na, according to the nature of theſe com- 
pounds. It forms Æthiops with the fix- 
ed alkaline liver of ſulphur; and this 
Ethiops, in the courſe of ſeveral years, be- 
comes red. With the fuming liquor of 
Boyle, it very quickly becomes converted 
into thiops, and in a few hours, or at 
moſt 
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moſt a few dans; it aſſumes a brilliant. red 
colour, and affords a very fine cinnabar. 
Turbith mineral, precipitate per ſe, red pre- 
cipitate, and all the calces precipitated from 
ſolutions of mercury by the alkalies, exhi- 
bit the ſame phenomenon, more or leſs rea- 
dily, with the fuming, liquor of Boyle. It 
is likewiſe produced hy pouring this liquor 
into ſolutions of mercury, and expofing the 
black precipitate, which reſults from theſe 
mixtures, to a new ani of volatile li- 
ver of ſulphurt. 9 
I have diſcovered, that running mercury, 
agitated in natural or artificial hepatiſed wa- 
ter, decompoſes it very readily, and is chan- 

ged into /Ethiops. | 
The action of mercury on regulus = arſe- 
nic is not known. Cobalt does not unite 
with it. Mercury diſſolves biſmuth very 
readily, with which it combines in all pro- 
portions: from this combination a brilliant 
friable matter is produced, which is more or 
leſs ſolid, according to the quantity of biſ- 
muth it contains. This amalgam is capa- 
ble of cryſtallizing in four ſided pyramids, 
which ſometimes unite together in octahe- 
drons. But it moſt commonly cryſtallizes 
in thin laminæ, which have no regular form. 
This cryſtallization is obtained by melting 
the combination, and ſuffering it to cool 
ſlowly. When it is heated in a retort, it 
does 
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does not part with its mercury, but with 
great difficult. 1 

Mercury does not unite either to nickel, 
or to regulus of antimony. It combines 
with zink by fuſion. The amalgam form- 


ed with this laſt metal, is ſolid, but becomes 


fluid by trituration. When melted, and ſuf- 
fered to cool flowly,'it cryſtallizes in lami- 
nz, Which appear ſquare with rounded 
ed 2 5 1 0 | 
Pater is of the moſt extenſive uſe in 
the arts, ſuch as gilding, ſilvering of glaſſes, 
conſtructing of meteorological inſtruments, 
metallurgy, &c. it is uſed in medicine in a 
great variety of forms. U e © 

1. Crude mercury was formerly employed 
in the iliac paſſion. It is ſtill boiled in water, 
to which it communicates a vermifuge pro- 
perty. Mixed with fat ſubſtances, it forms 
an ointment, uſed in venereal diſorders. 
2. Turbith mineral has likewiſe been 
recommended in the ſame diſorders, in the 
doſe of a few grains. This medicine is eme- 
tic and purgative. Ry 

3. Mercurial water is uſed by ſurgeons, 
as a powerful eſcharotic. Red' precipitate 
anſwers the ſame purpoſe. A citron co- 
loured ointment is prepared with hog's lard 
and the nitrous ſolution of mercury, which 
is a certain cure for the itch, 

4. Corroſi ve ſublimate has been recom- 


mended by Sanches, and Van Swieten, in 


venereal 
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yenereal diſorders. A few grains are diſſol- 
ved in brandy, and a ſpoonful of this ſolution 
is taken at a time, in a large quantity of 
mild liquid. The exhibition of this reme- 
dy requires great care, more eſpecially with 
regard to the ſtate of the ſtomach and lungs. 
Mercurius dulcis, given in the doſe of twelve 
or fifteen grains, is a purgative, and in the 
doſe of three or four grains, is an alterative. 
The phagedenic water is uſed in ſurgery, 
to corrode, and deſtroy fungus, or proud 
„ pe hos aple-k: Oe 
5. Mercurial fedative falts have been uſed 
with ſucceſs in venereal diſorders, by Mr. 
Chauſſier the younger, of the academy of 
Dijon. | a. 55 N 14 117701 
6. Cinnabar is conſidered as an anti-ſpaſ- 
modic and ſedative medicine. It enters in- 
to the compoſition of the pulvis temperans 
of Stahl, which is prepared according to the 
Pharmacopeia of Paris, by accurately mix- 
ing three grains of vitriolated tartar and ni- 
tre, with two ſcruples of artificial cinnabar. 
This compound is ſtill uſed, by expoſing 
the patients to its vapour. It then conſti- 
tutes one of the methods of treatment of 
venereal diſorders, by fumigatioͤn. 
ll the preparations of mercury, which 
are internally given, produce very beneficial 
effects in other diſorders, as well as thoſe of 
the venereal kind; ſuch as moſt diforders 
of the ſkin, ſcrophulous diſorders, Iym- 
| phatic 
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hatic ſwellings, &c. We cannot however 
— — obſerying, that theſe medicines, 
more eſpecially the faline mercurial preps: 
rations, ought not to be applied but by ex- 
5 and cautious phyſicians; and that 


it is dangerous to the health, and even to 
the life of men, that mercurial remedies 


ſhould be in the hands of a great number 
of perſons, who, generally ſpeaking, are de- 
ficient, . not only in the knowledge which 
FE neceſſary to adminiſter them with ſucceſs, 

ut even in that knowledge which might en- 

ble them to avoid danger, I have myſelf 
Bore more than once witneſs to the unhappy 
effects of theſe preparations, cauſed by the 
unſkilfulneſs of thoſe who have employed 
them with that raſhneſs which commonly 
accompanies ignorance, This ſubject ap- 
pears to be of ſufficient importance, to de- 
ſerve. the attention of the legiſlature, 
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Concerning Tin. 
TIN. or Jupiter of the alchymiſts, is an 
mimperfect metal, of a whiter colour 
than lead, but not quite ſo white as. ſilver, 
It is eaſily bent, and produces a crackling 
noiſe when bent; a phenomenon which we 
have already obſerved, though leſs evident- 


ly, 
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1% i in zink, and which has bben ur 
Malouin, as an inſtance of 'fmilariey be- 
tween that ſemi-metal and tin. 

This noiſe appears to depend on the ſud- 
den ſeparation of the parts of the metal, and 
ſeems to ſhew, that à fracture takes place, 
though tin reſiſts very little the effort which 
is made to bend it. 

. Tin is the lighteſt of all metals; it is 
ſufficiently ſoft to be ſcratched with the 
nail, In water it loſes about one ſeventh 
of its weight. It has evidently a ſmell, 
which becomes much ftronger by heating 
or rubbing. It has likewiſe a peculiarly diſ- 
agreeable taſte, ſo ſtrong, that ſome phyſi- 
cians have ſuppoſed it to have à ſenſible 
action on the animal economy, and conſe- 
quently have recommended it in ſeveral 
diſorders. Its extreme ſoftneſs renders it 
ſcarcely at all ſonorous. Tin is the ſecond 
among metals, in the order of ductility; it is 
reducible beneath the hammer into laminæ, 
thinner than leaves of paper, which are of 
great uſe in many arts. Its toughneſs is ſach, 
that a wire of tin, of the tenth of an inch in 
diameter, ſupports a weight” of forty-nine 
pounds and a half without breaking. The 
Abbe Mongez did not ſacceed in his at- 
tempts to cryſtallize tin; but Mr. De la 
Chenoye, one of my pupils, has ſucceed- 
ed, by fuſing the tin for a number of ſue- 
cellive times, by which means he obtained 

a rhom- 
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A rhomboidal aſſemblage of priſms or needles, f 

united longitudinally to each other. 
Moſt mineralogiſts ſtill doubt the exiſt- 

ence of native tin; ſome authors however 


affirm, that it has been found in Saxony, 
in Bohemia, and in the peninſula of Malac- 
ca. It is ſtrongly affirmed, that it exiſts in 


the mines of Cornwall; and Mr, Sage has 
deſcribed a ſpecimen of this tin given him, 
by Mr. Woulfe, a chemiſt of London. This 
piece is grey and brilliant in its fracture; 
when beaten on the anvil, it forms brilliant 
and flexible laminæ. Tin is more common- 
ly met with in a white ponderous opake 
calx, cryſtallized in octahedrons, or four 
ſided pyramids; its texture is lamellated 
and ſparry. Bucquet conſiders it as a true 
ſpar of tin. Sage thinks that theſe cryſtals 
are mineralized by the muriatic acid; per- 
haps, like the ſpathoſe ore of irpn, they 
may be a combination of the calx of tin, 
and the cretaceous acid. This white ore 
of tin was claſſed among the ores of iron 
by Cronſtedt. 

The appellation of tin ore is given more 
eſpecially to bodies of a very deep red, vio- 
let, or black colour, and of more conſidera- 
ble weight than any other mineral ſub- 
ſtance. Theſe ores are ſometimes cryſtal- 
lized in regular cubes, and exhibit groups, 
diſperſed on a bed of quartz, or fuſible 
ſpar ; er very frequently form maſles, 

without 
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without any other cryſtallization. Moſt 
naturaliſts agree in ſuppoſing the coloured 
ores of tin to be combinations of this me- 
tal with arſenic, and they attribute their ex- 
ceſſive weight to the abſence of ſulphur. 
Meſſrs. Sage and Kirwan think however, 
that they do not contain any arſenic; and 
the former affirms, that it is not neceſſary 
to roaſt them, unleſs they be mixed with 
arſenical pyrites, which is a very common 
circumſtance. Bergman admits the exiſt- 
ence of ſulphurated tin in nature among 
the minerals of Siberia, This ſulphureous 
ore was externally of a golden colour, like 
aurum muſivum, and its internal part pre- 
ſented a maſs of radiated. cryſtals, white, 
brilliant, and brittle, and aſſuming change- 
able colours on expoſure to air. It con- 
tained a ſmall portion of copper. 

There have been no mines of tin found 
in France, Mr. Baume however ſuſpects, 
that it might be found in the neighbour- 
hood of Alencon, and in ſome cantons of 


Britany, becauſe rock | cryſtals are found, 


which appear to be coloured by that metal. 
The countries where they are the moſt abun- 


dant, and are worked, are the counties of 


Cornwall and Devonſhire; in England; Ger- 
many, Bohemia, Saxony, the Iſland of Ban- 
ca, and the Peninſula: of : Malacca, in the 
Eaſt-Indies. Many naturaliſts have con- 
ſidered garnets as ores of tin, doubtleſs on 

account 
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account of their colour; they differ however 
from tin ores, by their tranſparency and their 
weight, which laſt is much leſs. Meſſrs. 
Bucquet and Sage have not found that they 
contain tin. 

The different ſtates of tin found in na- 
tare; are not therefore numerous, and may 
be reduced to the following varieties. 


Varieties. 
— Native tin in leaves or r plates. | 
White ſpathoſe tin ore, in octahedral 
cryſtals. — 

3. Tin ore of a yellowiſh white; often 

coloured and ſemi-tranſparent, like 
topazes. Theſe two ores muſt not 
be confounded with the heavy ſtone, 
or tungſten of the Swedes, which 
we have deſcribed at the end of the 
falts, and has the property of be- 
coming yellow by the nitrous and 
muriatic acids. * 

4. Brown or reddiſh tin ore, in e 
cryſtals, more or leſs regular. 

5. Tin ſtone, tinberg of the Swedes ; it 
is a ſtone or ſand, which contains a 
mixture of calx of tin. The ſpe- 
cimens are grey, blue, brown, and 
black. | 

6. Sulphureous ore of tin, of a brilliant 
colour, ſimilar to that of zink, or 


golden, like aurum muſivum. 
| To 


— an - N * To" - _ ne — COLIN, : 8 
r rere — Tr” —__ * * — * 
. I 
EE Sod ne Ss ENT 7 n 5 ; . _— * — K 4 
— $..c 4 = - 


e 
E ES .AS 


- yg 


- 
e 
U 
— 
— 
I 
1 
* 
4 
* 
4 
l 


uf 
Hh 
Lo * 
#2 
| 
8 
Us 
8 
5 
= 
[ ps 
[ 7 
3 
1 2 
1 , 
p 3 
- . 
1 
: 


TING 161 


To make the aſſay of an ore of tin, it muſt 
be groſsly pounded, after dividing it into 
different parcels, waſhed and roaſted in a 
covered capſule of earth, care being taken 
to uncover it from time to time, in order to 
diflipate the tin as little as poſſible; for if 
it be roaſted in an open fire, much of that 
metal is loſt, as Cramer remarks. It muſt 
likewiſe be roaſted with expedition, leſt the 
tin ſhould be too much calcined. . Mr. 
| Baume, to obviate theſe two inconveniences, 
propoſes to mix a quantity of roſin or pitch, 
which reduces a portion of the calx formed 
in this operation. After the ore is roaſted, 
it is to be quickly fuſed in the crucible, with 
three parts of black flux, and a ſmall quan- 
tity of decrepitated marine ſalt. By com- 
paring the weight of the ore with that of 
the metallic button obtained, the quantity 
of foreign matter, and the proportion of tin 
it will afford in the hundred, 1s known; 
Cramer propoſes to make this aſſay in a more 
expeditious manner, and perhaps with leſs 
loſs, by making uſe of two large pieces of 
charcoal ; one of them muſt have a cavity, 
to ſerve inſtead of a crucible, into which the 
ore is put, with a ſufficient quantity of pitch. 
The other is perforated with a ſmall open- 
ing, to give iflue to the vapours. This is 
applied on the former to cover it, and they 
are tied together with iron wire, after hay- 
ing luted the joinings. Theſe are ſet. on 

Vor, III, L | fre 
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means of charcoal placed round them. As 
ſoon as a ſufficient heat has been given to 
fuſe the tin, the charcoal 1s to be extinguiſh- 
ed with water, and the tin is found within 
them, in the form of a button or globule. 
Bergman propoſes to aſſay the ores of tin 
by ſolution in vitriolic acid, to Which the 
muriatic acid is afterwards added; and to 
precipitate it by fixed alkali. If the tin be 
pure, one hundred and thirty-one grains of 
the precipitate will be equal to one hun- 
dred and fix of tin. If it be mixed with 
copper and iron, theſe foreign metals are to 
be removed by means of the nitrous and 
muriatic acids. 

The working of ores of tin in the large 
way, is ſimilar to the proceſs before deſcri- 
bed; it is often neceſſary to make fires of 
wood in the mine, to calcine and ſoften the 
gangue, which is very hard, by which very 
dangerous vapours are diſengaged, This 
proceſs is uſed in the mines of Geyer. In 
other places the ores are found in ſand, at 
a very {mall depth, as at Ebenſtock. The 
| pounded « ore is waſhed in boxes, with little 
partitions of cloth, to retain the metallic 
particles ; it 1s thea roaſted in reverbera- 
tory furnaces, to which a horizontal chim- 
' ney is adapted, to collect the ſulphur and 
arſenic; after which it is fuſed, and poured 
into moulds, to give it the form of blocks. 
The ores of tin are wrought nearly in the 
ſame way in Germany and in England, In 
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the latter country, this metal is alloyed with 
lead and copper, according to Geoffroy, and 
never exported in a ſtate of purity. We 
likewiſe receive from England, a kind of tin 
in ſtalactites, which is called grain tin, which 
is thought to be very pure; but Meſſrs. 
Bayen and Charlard affirm, that it ſometimes 
contains copper. The pureſt tin of all is that 
which comes from Malacca and Banca; 
the firſt has been run into moulds, which 
give it the form of a quadrangular truncated 
pyramid, with a narrow flope round its baſe, 
each ingot weighs about a pound. The ſe- 
cond 1s in oblong ingots, weighing forty-five 
or fifty pounds; theſe two kinds of tin are 
covered with a grey ruſt, more or leſs thick. 

The tin which comes from England, and 
is much more uſed than the pure tin of the 
Indies, its price being lower, is in the 
form of large blocks, of about three hun- 
dred pounds weight. It is alloyed with cop- 
per, either artificially, according to Geoffroy, 
or naturally, according to Baron Dietrich. 
To facilitate the ſale, it is afterwards melt- 
ed into ſmall ingots, or ſticks, of nine or 
ten lines in circumference, and about a foot 
and a halt long.* 


* Engliſh tin being the moſt 8 uſed, on account 
of its plenty, is the moſt generally adulterated by the foreign 
venders. It is a vulgar error among foreigners, that pure 
tin is not permitted to be exported hence. According to 
Neumann, every tin founder in Holland has Engliſh ſtamps, 
and whatever his tin may be, the —— block tin makes 


it paſs. 
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Tin expoſed to heat in cloſe veſſels, melts 
very quickly. It is the moſt fuſible of 
- metals, and remains fixed as long as the fire 
is not- raiſed; but this fixity appears to be 
only relative, fince a conſiderable heat vola- 
tilizes it, as we ſhall ſhortly obſerve. * It is 
to be heated with acceſs of air; its ſurface 
becomes covered with a dull greyiſh pelli- 
cle. When this is taken away, the tin is 
ſeen underneath with all its metallic bril- 
liancy. A new pellicle ſoon becomes col- 
lected, and in this manner all the tin may be 
-reduced into pellicles, which are nothing 
elſe but a metallic calx, or combination of 
the metal with the baſe of vital air. Tin 
becomes one tenth heavier by calcination. 
If the metal be heated to redneſs, Geoffroy 
has obſerved, that its calx is gradually raiſ- 
ed by a very lively whitiſh flame, which he 
compares to that of zink. This is a true 
inflammation, or rapid combuſtion of the 
metal, at the ſame time that a light fume of 
tin is volatilized, which is condenſed on 
cold bodies, into a whitiſh calx, in the form 
of needles or flowers of tin. The grey calx 
of tin becomes white, if again expoſed to 
the action of a ſtrong fire; it unites to an 
additional quantity of the oxyginous prin- 
ciple, and becomes more calcined. In this 
ſtate it is called putty. If it be expoſed 
to an exceedingly ſtrong heat, as for exam- 
ple, that of a porcelain furnace, it melts 
into 
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into glaſs. Meſſrs. Macquer and Baume, 
have obſerved, that tin thus treated in a. 


crucible, is converted intoa white and .needle- 
formed calx, or flowery of tin, and the part, 
underneath is hard, coherent, reddiſh, and 


imperfectly melted calx; that another part 


forms a glaſs of the colour of a ruby or hya- 


cinth ; and that laſtly, at the bottom of the 


crucible a part of the tin remains in the me- 


tallic ſtate. Calx of tin requires a fire of 


the utmoſt violence to melt it into glaſs ; , 


the calx or putty may be decompoſed by the 


addition of animal or vegetable combuſti- 


ble matters, which ſeize the oxyginous prin» 


© 
— 


ciple contained in the calx, and cauſe the 
metal to re-appear with all its properties. 


It ſeems, however, that well calcined putty 


ſtrongly retains the baſe of air to which it is 


united, fince it is not reduced but with great 


difficulty, and by the addition of a large 
uantity of combuſtible matter. Hence it 


is, that Meſſrs. Baume and other chemiſts 


have concluded, that when tin ores are too 


much roaſted, a portion is converted into a. 


calx no longer reducible into metal, 


Tin is not much altered by expoſure to 
air, and does not readily become tarniſhed 


when it is pure. The tin of commerce is 


covered, after a certain time, with a grey 
powder, which, according to Macquer, is 


merely ſuperficial, and never penetrates into 
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the metal, as the ruſt of copper and iron 
does. 

Water does not diſſolve or calcine tin, 
though in proceſs of time it tarniſhes its 
ſurface. 

Earthy matters contract no union with 
this metal. Its calx, which is very infuſi- 
ble, does not form a tranſparent, nor colour- 
ed glaſs with vitrifying ſubſtances ; but as 
it is exceedingly white, it renders the glaſs 
of a very opake white colour, by its inter- 
e between the tranſparent parts. This 

ind of vitreous frit is called enamel. Putty 
of tin, on account of its infuſibility, deprives 
all glaſſes of their tranſparency, and con- 
verts them into coloured enamels. 

The action of lime, magneſia, and alkalies 
on tin, has not been inquired into. It can- 
not, however” be doubted, but the latter falts 
are capable of producing ſome chan ge in the 
metal, ſince in a very ſhort time they cauſe 
it to exhibit the colours of the rainbow. 

The concentrated vitriolic acid, or oil of 
vitriol, according to Kunckel, diffolves half 
its weight of tin. The ſolution is perform- 
ed very well by the aſſiſtance of heat. Sul- 
phureous gas, of a yery penetrating ſmell, is 
diſengaged, without any apparent efferveſ⸗ 
cence or motion. The tin, in this experi- 

ment, ſeizes the oxyginous principle of the 
vitriolic acid, becomes quickly calcined, and 
the oil of vitriol ; is found to contain a ſuf- 


a ficient 
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ficient quantity of the calx, to afford a pre- 


cipitate by the addition of water. Oil of 


vitriol diluted with a ſmall quantity of wa- 
ter acts likewiſe on tin, but the ſolution 1s 
more permanent, and affords a leſs abundant 
precipitate on the addition of more water. 
Spirit of vitriol, or feeble vitriolic acid, 


does not diſſolve it. In this coined ; 


the tin ſeizes the oxyginous principle of the 
oil of vitriol, in ſuch quantities, that ſulphur 
1s very ſuddenly formed. This ſubſtance 
gives the ſolution a brown colour while it 
is warm, and is precipitated as ſoon as it 
becomes cold. Meſſrs. Macquer and Baume 


have aſcertained the preſence of ſulphur in 


this combination. When the ſolution 1s 
more ſtrongly heated, the tin is precipitated 


in the form of a white calx. The ſame. 


phenomenon takes place without the aſſiſt - 
ance of heat, though in a much longer time. 
Tin diſſolved in the vitriolic acid, is very 
cauſtic. Mr. Monnet, by cooling, obtained 
cryſtais fimilar to ſelenite, or fine needles, 
intermixed with each other. The calx of 
tin precipitated from its ſolution by ſtand- 
ing, or by heat, is ſoluble in the vitriohe 
acid. If the vitriolic ſolution of tin be eva- 
porated to dryneſs, the calx it affords is of 
a grey colour, very difficult of reduction, 
and no longer ſoluble in the acid. Alkalies 
precipitate tin from the vitriolic acid, in the 
form of a very white calx. 
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Nitrous acid is decompoſed by tin, with 
a e Ular degree of rapidity. Heat is not 
neceſſary to promote this ſolution, which is 
one of the moſt rapid and ſtriking among 
chemical phenomena. It appears, that the 
tin has a very ſtrong tendency to unite with 


the oxyginous principle of the nitrous acid; 


and as nitrous gas is far from adhering as 
ſtrongly to the pure oxyginous principle in 
this acid, as ſulphur to the ſame principle 
in the acid of vitriol, it is not ſurprizing 
that the decompoſition of the former, by 


tin, ſhould be much quicker than that of 


the latter, by the ſame metal. A large 
quantity of very ſtrong nitrous gas is diſen- 
gaged with the greateſt rapidity. I have 
obſerved, that this combination conſtitutes 
one of the moſt advantageous methods, of 
inſtantly obtaining a large quantity of this 
gas. The tin is converted into a white 
powder or calx, which Macquer i in vain at- 
tempted to reduce. The metal in this ſtate 
appears to be ſuperſaturated with the oxy- 


ry principle. The nitrous acid holds 


ut a very ſmall quantity of the metal in 
ſolution; and when evaporated with the 
intention of obtaining cryſtals, the diſſolved 
portion quickly precipitates, and the acid 
remains nearly in a ſtate of purity, Buc- 
uet however affirms, that a nitre of tin, 
whoſe form he has not determined, may 
be obtained from this ſolution; it is very 
t . 
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deliqueſcent. He likewiſe aſſerts, that if 
the calx of tin, produced by the decompo- 
| ſition of the nitrous acid, be waſhed with 
water, the fluid diſſolves a ſmall quantity of 
nitre of tin, which may be obtained by eva- 
poration. The nitrous acid retains a ſome- 
what larger quantity of tin in ſolution, when 
it is uſed in a very diluted ſtate; but it lets 
it fall by ſtanding, or by the application of 
heat. Meſſrs. Bayen and Charland, in their 
valuable i inquiries concerning tin, have diſ- 
covered, that when the nitrous acid is char- 
ged with all the tin it can calcine, ſo as to 
become thick and incapable of acting on 
new portions. of the metal, a nitrous ſalt 
is obtained, by waſhing: the maſs. with a 
large quantity of diſtilled water, and eva- 
porating the water to dryneſs, which ſalt 
detonates alone in a heated veſſel, and burns 
with a white and denſe flame, like that of 
phoſphorus. The calx of tin well waſhed, 
affords when dry, a ſemi-tranſparent maſs, 
reſembling ſcales. The ſtanonitrous falt 
diſtilled in a retort, ſwells up, boils, and 
inſtantly fills the receiver with a white thick 
vapour, of a nitrous ſmell. 

The fuming muriatic acid acts ſtrongly 
on tin, and diſſolves it by the help of a gen- 
tle heat, and even in the cold; igtantly 
loling its colour and property of emitting 
fumes. 'The very light efferveſcence which 


takes place in this combination, diſengages 
a fetid 
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a fetid gas from the mixture, not at all re- 
ſembling the ſmell of arſenic, as ſome che- 
miſts have affirmed. The- muriatic acid 
diſſolves more than half its weight of tin; 
the ſolution is yellowiſh, of a very fetid 
ſmell, and does not afford a ſpontaneous pre- 
cipitate like the two laſt mentioned acids. 
By evaporation it affords brilliant and very 
regularly formed needles, which ſlightly at- 
tract the humidity of the air. Mr. Monnet 
affirms, that theſe needles, after having de- 
liquiated, cryſtallize, and remain dry in the 
air. M. Baume, who prepared the muri- 
ate of tin in the large way, as for example, 
in the proportion of one hundred and fifty 
pounds of acid to twenty- five pounds of tin, 
for the manufacture of painted ſilks, Has 
accurately deſcribed ſome of its properties. 
Out of two pounds of tin diſſolved in forty- 
eight pounds of muriatic acid, there remain- 
ed two ounces ſix drachms of a grey pow- 
der, not ſoluble in one pound of the acid, 
with which he digeſted it for ſeveral days. 
Margraff takes it to be arſenic, but M. Baume 
did not examine it. He compares the ſmell \ 
of this concentrated ſolution to that of the 
black earths taken out of old ſewers, and 
remarks, that when 1t touches the fingers, 
nothint can take away the metallic ſmell 
eculiar to tin, which it communicates to 
them, and which is not diſſipated in leſs 
than twenty-four hours, He obſerves, that 
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the cryſtals of the muriate of tin vary ac- 
cording to the ſtate of the acid. In ſome 
caſes they form ſmall white needles; and 
the ſame ſolution as afforded him white and 
roſe coloured cryſtals. The latter, purified 
by ſolution and evaporation, afforded, by 
cooling, large cryſtals, nearly fimilar to thoſe 
of the vitriol of ſoda. Another time, when 
the common muriatic acid was uſed, he ob- 
tained the ſalt in the form of ſmall ſcales, 
of a pearly white, ſimilar to that of ſedative 
ſalt. He does not ſpeak of the action of fire 
on this falt. Mr. Monnet, who diſtilled 
the muriatic ſolution of tin, . affirms that 
he obtained a fat matter, very fuſible, and 
readily congealing, and afterwards a true 
butter of tin, with a fuming liquor ſimilar 
to that of Libavius, hereafter to be mention- 
ed. This fact agrees with the obſervation + 
made by Macquer on a ſolution of tin in 
the muriatic acid, which cryſtallized almoſt 
totally during the winter, and recovered its 
fluidity in ſummer; a property likewiſe ob- 
ſervable in butter of tin. This illuſtrious 
chemiſt remarked, that a white depoſition 
ſubſided at the end of ſome years. The 
combination of the muriatic acid and tin, 
affords a much more abundant precipitate 
than other ſolutions, on the addition of al- 
kalies and lime. Alkalies re- diſſolve a part 
of the precipitated calx, and aſſume a yellow 
brown colour. It was by diſſolving a va- 
| | riety 
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riety of ſpecimens of impure tin in this acid, 
that Meſſrs. Bayen and Charlard ſucceeded 
in diſcovering a ſmall proportion of regulus 
of arſenic in the Engliſh tin. When this 


 ſemi-metal is contained in tin, the action of 


the acid produces a black colour in the me- 

tal, and when the ſolution is finiſhed, a 

blackiſh powder remains, which is arſenic, 

either pure, or united to a ſmall quantity of 

copper. This acid therefore may be uſed 

to diſcover the preſence and quantity of re- 
ulus of arſenic contained in tin. 


The dephlogiſticated muriatic acid, diſ- 


ſolves tin very readily, and without ſenſible 


efferveſcence, becauſe that metal quickly ab- 
ſorbs the ſuper- abundant oxyginous prinei- 
ple from the acid, and does not require any 
decompoſition of the acid to effect its own 
calcination. The ſolution has then all the 
characters of the preceding. 

Aqua regia, made with two parts of ni- 
trous acid, and one of muriatic acid, diſſol- 
ves tin with efferveſcence. A ſtrong heat 
is excited, which muſt be checked by plun- 
ging the mixture into cold water. To form 
a permanent ſolution of tin in aqua regia, 
the metal muſt be added by ſmall portions 
at a time; one portion being ſuffered intire- 
ly to diſappear, before a ſucceeding one be 
added; it the whole were added at once, 
great part of the metal would be calcined. 
Agua regia, by this management, hs CA | 

olve 


wn 


ſolve half its weight of tin. The ſolution 
is of a reddiſh brown, nearly tranſparent, 
and frequently, in a few ſeconds, becomes 
converted into a tremulous jelly, of the ap- 
pearance of roſin. This ſubſtance becomes 
more ſolid at the end of a few days, and 
may be cut in pieces like a firm animal jelly. 
Some parts exhibit the ſemi-tranſparency 
and whiteneſs of the opal. It emits a pe- 

netrating ſmell of marine acid, but is not 
fetid like the muriatic ſolution. I have pre- 
ſerved it ſeveral years in a bottle, imperfect- 
ly cloſed, and found that it has not loſt any 
art of its ſolidity or tranſparency, In order 
that the ſolution of tin, by aqua regia, may 
form a jelly, it muſt be charged with a large 
proportion of metal. Sometimes it becomes 
concrete, on the addition of half its weight 
of water, though it was perfectly fluid be- 
fore : but the jelly formed by the addition 
of water, is of an opal colour, becauſe, ac- 
cording to the remark of Macquer, the ſo- 
lution itſelf being decompoſable by water, 
a portion of the calx of tin 1s precipitated, 
and deſtroys the tranſparency of the jelly. 
This learned chemiſt has likewiſe obſerved, 
that if a ſolution of tin in aqua regia be 
heated, an efferveſcence 1s excited, which 
ariſes from the re- action of the mixed acid 

on the metal, its whole action not bein 
already exhauſted. * The ſolution then loſes 
all its colour, and becomes fixed by cooling. 
The 
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The jelly it forms in this caſe, is beautifully 

tranſparent. Small needle- formed cryſtals 
are frequently depoſited from a regaline and 
liquid ſolution of tin by ſtanding. Neither 
theſe, nor the gas diſengaged during the 

action of aqua regia on tin, have been yet 
examined. Meſſrs. Bayen and Charlard 
find, that this ſolvent . likewiſe be uſed 
to diſcover the preſence of regulus of arſe- 
nic in tin, if its action on the ſemi-metal 
were leſs conſiderable. But this circum- 
ſtance prevents its indicating the quantity 
with the ſame preciſion as the muriatic 

acid. 

The action of other acids on tin is not 
known. | 
All the neutral vitriolic ſalts, and eſpeci- 

ally vitriolated tartar and Glauber's falt, are 
decompoſed by tin. Equal parts of vitrio- 
lated tartar and tin being heated in a cruci- 
ble, afforded me a greeniſh melted maſs, 
which no longer exhibited any metal, and 
was a true liver of tin. The tin deprives 
the vitriolic acid of its oxyginous principle, 
the ſulphur formed by this decompoſition, 
becomes hepatic by the action of the alkali, 
and this hepar diſſolves a portion of the 
calx of tin. It is the third metallic ſub- 
ſtance, in which we have obſerved this pro- 
perty of decompoling alkaline vitriols. We 
ſhall preſently find, that Glauber made the 
ſame obſervation on the ammoniacal vitriol. 


This 
4 
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This metal cauſes nitre to detonate with 
rapidity. For this purpoſe it is melted, and 
made obſcurely red hot in a crucible. Com- 
mon nitre in powder being then thrown in, 
produces a white and brilliant flame. The 
tin, when the addition of nitre no longer 
produces detonation, is intirely calcined. 
The white powder which remains, contains 
alkali, rendered cauſtic by the calx of tin, 
and united to a certain quantity of that 
calx. By lixiviation, and the addition of 
an acid, the tin may be precipitated. 
The grey calx of tin is fuſible with nitre, 
becauſe, as Geoffroy has obſerved, it con- 
tains a portion of tin, which is only in a 
ſtate of extreme diviſion. If a perfect calx 
of this metal be taken, as for example, ſuch 
as has been long heated, and is very white; 
or inſtead thereof, ſuch a calx as is afforded 
by acids, the lame phenomenon does not 
follow. 

Tin very readily decompoſes ammoniacal 
muriate, and diſengages'a very cauſtic and 
gaſeous volatile alkali. Bucquet, who made 
a courſe of experiments on the decompoſi- 
tion of fal-ammoniac by metallic ſubſtances 
and their calces, obſerves, that much inflam- 
mable gas is diſengaged by the re- action of 
tin on the marine acid. According to the 
experiments of this learned chemiſt, metals 
decompoſe this falt, by virtue of the action 
of the muriatic acid on them: and as we 
have 
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have ſeen, that the marine acid has a very 
Nrong affinity with tin, it may be conclud- 
ed, that the theory of Bucquet is fatisfac- 
tory and perfectly conſonant with the facts. 


_ Glauber informs us, that his ſecret ſal am- 
moniac, or ammonical vitriol, is decompoſ- 


ed by tin; but this decompoſition is not 
complete, according to Pott, who repeated 
Glauber's experiment; doubtleſs : becauſe 
the vitriolic acid has not ſo ſtrong an affinity 
with tin as the muriatic. But he likewiſe 
obſerves, that the tin being very fuſible, is 
collected in a button at the bottom of the 
retort, and that conſequently, the ammoni- 
cal muriate is not ſo com pletely decompoſed 
as otherwiſe it might be by the metal. For 
this reaſon tin does not decompoſe this ſalt 
as perfectly as leſs fuſible metals. The re- 
ſidue of the decompoſition is a corneous tin 
or butter of tin, decompoſable by water, 
and fimilar to that which is formed by this 
metal with corroſive ſublimate, hereafter to 
be treated of. 
Tin may be eaſily combined with ſulphur, 
by throwing one or two parts of ſulphur in 
owder, on five or fix parts of tin melted in 
an iron ladle. The mixture being agitated 
with an iron ſpatula, becomes black, and 


takes fire. If it be melted in a crucible, a 


brittle maſs, diſpoſed in flat needles united 


together, 1s obtained. This combination 1s 
much more difficult to melt than tin, a 


property 
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property common to all combinations of 
ſoft and fuſible metals with ſulphur. But the 
moſt important circumſtance is, that though 


tin eaſily unites with fulphur by fuſion, it is 
never found naturally in this ſtate. - The 


fact is abſolutely the contrary with zink, 


which is frequently combined with ſulphur 
in its ores, though it does not unite with it 
in our laboratories without the greateſt diffi- 
culty. The operations of nature are often 
very different from thoſe of art; but though 
ſome natural combinations are found, which 
art has not ſucceeded in imitating, it is like- 
wiſe certain, that many compoſitions are ar- 
tificially produced, of which nature furniſhes 
no model, | | 


Arſenic ſcarcely unites with tin by fufion, 


becauſe the greater part is diflipated. The 
neutral arſenical ſalt combines better with 


that metal; and M. Baume has obſerved, 
that in this combination, the arſenic quit- 


ting the alkali to unite with the tin, pro- 


duces a brittle brilliant-button, diſpoſed in 
facets like the regulus of antimony. The 
experiments which Margraff has made con- 
cerning the union of tin with arſenic, by 
diſtillation, have ſhewn us, that part of the 
arſenic is reduced into the reguline form, 
while a portion of the tin is calcined. The 
tin thus united to arſenic, is not ſeparable 
by the action of the moſt violent fire, and it 
is probable the former metal always retains 
Vor. III. M a portion 


oy ES 


ä — — — —— —ꝛ — — 


\ = 22 — oy - = 
EM oO erat vs \ 1554S * 
2 


— rr * 
l — ——— Ass 
- _ 


31 


+4. 
— 

. wt — 
"Ie" 


- \ * F . - -— - pe — —— 
1 : pu, IS s Us a 2 NR yo —AY GS WE 1 ae r 2, 4 
e — ; 2 
IT 7 y © / — 2. 8 5 5 - — A = TRE - 4 
— C ²˙ TEAS ET Ae 5 7 r N Pr PT "5 7 rs r * 
TI" 4 * 8 1 * 4 Ty "I - - 1 OW"; 82 £ ” 
2 A Ay att ò St c . ? 2 N 


OY 


bu x a 45% 
Ba . 7 8 2 
CM re $4 
LE. . y 22 * pn S 
av ae ears. 
dude of hs ul 


2 5 2 41 L a E — 
A F \ 8 > ae LEE. 8 
7. — tr re #48 « oo 


_ = 


178 | TIN. 


a portion of arſenic, ſufficient to render its uſe 
dangerous in culinary operations. When 
the calx of tin, charged with arſenic, is ex- 
poſed to diſtillation, a ſmall quantity of li- 
quid, which has the ſmell of phofphorus, is 
obtained, according to Margraff. Mefirs. 


Bayen and Charlard have, ſince his time, 


examined the combination of arſenic and 
tin. They obſerve, that the calx of arſenic, 
called ſimply, arſenic, does not combine 
with tin, but in proportion as it acquires 
the metallic ſtate ; and that this combination 
is effected much better, by directly uniting 


the regulus of arſenic with tin. If three 


ounces ſix drachms of tin be put into a re- 
tort, with two drachms of regulus of arſe- 
nic in coarſe. powder, and the retort, after 
adapting a receiver, be heated to redneſs, 
ſcarcely two grains of arſenic are elevated 
in the neck of the veſſel, and.a metallic but- 
ton, weighing four ounces, is found at the 
bottom of the retort. This alloy, which 
contains one ſixteenth. of its weight of re- 
ulus of arſenic, is cryſtallized in large fa- 
cets, like biſmuth. It is more brittle than 
zink, and leſs fuſible than tin. It firſt be- 
comes ſoft by heat, and if in this ſtate it be 
touched with an iron rod, a crackling noiſe 
is produced by the friction of its laminæ on 
each other. It melts into the conſiſtence of 
paſte, and gradually emits the regulus of 

arſenic in the form of fumes, 
Cobalt 
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Cobalt unites by fuſion to tin, and forms 
an alloy in ſmall cloſe grains, of a light vio- 
let colour. 

Tin and biſmuth afford, according to 
Gellert, a brittle alloy, preſenting cubic fa- 
cets in its fracture. Tin is ſometimes al- 
loyed with this laſt metal, to give it white- 

neſs and hardnefs. As it communicates a 
great degree of firmneſs, and is dearer than 
zink, which produces the ſame effects on 
tin, workmen cannot be ſuppoſed to employ 
it in a larger proportion than a pound, or a 
pound and a half in the hundred, in which 
caſe, its effects on the animal ceconomy need 
not be feared. But in larger proportions 
they might be ſuſpected to refemble thoſe 
of lead, from the ſtrong affinity between the 
properties of biſmuth and that metal. Biſ- 
muth may be ſeparated from tin by the ma- 
rine acid, which diſſolves the latter, and 
ſuffers the former to precipitate in a black 
powder, provided the acid be weak. Aqua 
regia, diluted with A ene the ſame 
effect. 

Regulus of antimony; uten to this me- 
tal, affords, according to Gellert, a white and 

very brittle metal, whoſe ſpecific gravity is 
leſs than that of the two metallic ſubſtances 
taken ſeparately, | 
Link unites perfectly with tin, and pro- 
duces a hard metal of a cloſe grained frac- 
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ture, and more ductile in proportion as the 
quantity of tin is larger. 

Cronſtedt affirms, that nickel united to 
tin forms a white and brilliant maſs, which 
when calcined under a muffle, riſes in the 


form of a vegetation. 


Mercury diſſolves tin with great lt, 
and in all proportions. To make this com- 
bination, heated mercury is poured on melt- 
ed tin; the amalgama produced, differs in 
its ſolidity according to the relative doſes 
of theſe two metallic ſubſtances. An am- 


algam was formerly made with four parts of 


tin, and one of mercury, which were caſt 
into balls that became ſolid in cooling; 
theſe balls were ſuſpended in water for the 
purpoſe of purifying it: but as the water 
was at the ſame time made to boil, the pre- 
cipitation of foreign ſubſtances, which con- 
taminated the water, was intirely owing to 


the laſt circumſtance, and not to the me- 


tallic ſubſtance. The amalgama of tin is 
capable of cryſtallizing, and has the form 
of ſmall cubes, as Mr. Daubenton obſerved 
in the amalgam of tin uſed by him to cloſe 
the mouths of veſſels containing prepara- 
tions in the King's garden. Mr. Sage 
affirms, that the cryſtals are grey, brilliant, 
and in plated laminæ, thin towards their 
edges, and that the cavities between them 

are polygonal. 
Tin has a ſtronger affinity with the muri- 
atic acid than . and decompoſes the 
corroſive 
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corroſive mercurial muriate. To effect this, 
the tin is firſt divided by the addition of a 
ſmall portion of mercury; equal parts of 
this amalagam, and the corroſive mercurial 
muriate are triturated together, and the mix- 
ture expoſed to diſtillation in a glaſs retort, 
by a very gentle heat. A cofourleſs liquor 
firſt paſſes over, and is followed hy a thick 
white vapour, which iſſues with a kind of 
exploſion, and covers the internal ſurface of 
the receiver with a very thin cruſt. The 
vapour becomes condenſed into a tranſpa- 
rent liquor, which continually emits a thick, 
white, and very abundant. fume. It is cal- 
led the fuming liquor of Libavius, and is 
the combination of the muriatic acid and 
tin, the acid appearing to be ſuperſaturated 
with the oxyginous principle. This liquor, 
when cloſed in a bottle, does not emit viſi- 
ble vapours, though a certain quantity is 
diſengaged, which depoſits the calx of tin 
in needle- formed eryſtals, at the upper part 
of the bottle ; ſo that the extremity of the 
neck becomes accurately cloſed at the end of 
ſome months. A ſmall portion of this calx 
is likewiſe precipitated to the bottom of the 
liquor, in the form of regular ſcales, The 
ſmell of this fluid, which is very penetrat- 
ing, excites coughing : the vapours are not 
viſible without contact of air, and ſeem to 
conſiſt of a peculiar gas, decompoſable by 
air, which in that caſe depoſits the calx of 
M 5 tin, 
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tin, in the ſame manner as the ſparry acid 
depoſits quartzoſe earth by the contact of 
water, and as the hepatic gas of Bergman 
depoſits ſulphur by the contact of air. 
May not this elaſtic fluid be a combination 
of the dephlogiſticated muriatic gas and calx 
of tin? 

Water does not ſenfibly precipitate the 
fuming liquor of Libavius, but ſeems to 
effect a decompoſition, which has not yet 
been properly examined. When this li— 
quor, newly prepared, is poured into diſtil- 
led water, it occaſions a flight noiſe, re- 
ſembling that of oil of vitriol, during its 
union with the ſame fluid. It appears to ſe- 
parate a great number of ſmall tranſparent 
particles, of an irregular figure, which do 


not ſeem to have any affinity with water. 


On a cloſer attention to the mixture, each 
of theſe particles is obſerved to emit a bub- 
ble, which breaks at the ſurface of the wa- 
ter, and emits a vapour, which becomes 
white by the contact of air. On agitating 
the water, theſe particles are very quickly 


diſſolved, and the ſolution no longer emits 


vapours. Macquer affirms, that when the 
fuming liquor of Libavius 1s diluted with 
a large quantity of water, it precipitates the 
calx of tin in ſmall white flocks. The gas 
of the fuming liquor is not very elaſtic, as 
it never cauſes the ſtopper of the bottle, in 
which it is cloſed, to fly out, as happens 

| occaſionally 
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occaſionally to the nitrous and marine acids, 
the volatile alkali, ether, &c. | 
The reſidue of the diſtillation of the 
fuming liquor of Libavius, exhibits pheno- 
mena equally intereſting with thoſe of the 
liquor itſelf. The upper part and the neck 
of the retort, are covered with a light, white 
and greyiſh cruſt, which, according to the 
experiments of Rouelle the younger, con- 
tains a ſmall quantity of the fuming liquor, 
corneous tin, mercurius dulcis, and- running 
mercury: the bottom of the veſſel contains 
an amalgam of mercury and tin, above which 
is a corneous tin of a light grey, ſolid and 
compact, which may be volatilized by a 
ſtronger heat. If this ſubſtance be put into 
a retort, it melts, and is ſeparated into two 
diſtinct ſubſtances, the one black, and lying 
beneath the other, which is White, and re- 
ſembles corneous tin. The name of butter 
of tin might perhaps be applied more pro- 
perly than that of corneous tin, to theſe 
comhinations. Rouelle appears to ſuſpect 
that theſe two ſubſtances, which differ from 
eath other, and do not mix, ariſe from the 
tin being alloyed with ſome other metal ; 
the more the tin is alloyed, the ſmaller the 
quantity of fuming liquor it affords, accord- 
ing to this ſkilful chemiſt. Corneous tin 
attracts the moiſture of the air, and is ea- 
fily ſoluble in water; which diſtinguiſhes it 
from corneous lead. M. Baume has pub- 
M 4 | liſhed 
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liſhed a theory reſpecting the combination 
of tin with the marine acid, which nearly 
reſembles that of Scheele and Bergman, con- 
cerning the dephlogiſticated marine acid. 
He thinks that this acid loſes its phlogiſton 
in the operation, as thoſe chemiſts ſup- 
poſed likewiſe to happen in the diſtillation 
with calx of manganeſe. He ſuſpects that 
this acid would be obtained perfectly pure, 
by diſtilling the fuming liquor of Libavius. 
Whence it appears that he regards the com- 
mon marine acid as ſurcharged with phlogiſ- 
ton. M. Baume has therefore, from this 
obſervation, the precedence in point of time 
over Mr. Scheele, for the diſcovery of the two 
ſtates of the marine acid; but he has not 
deſcribed the ſingular properties of this acid, 
when it is ſuperſaturated with air, as the 
celebrated Swediſh chemiſt has done. 

The uſes of tin are very numerous. It 
is applied to many purpoſes in the arts, in 
forming many veſſels, organ pipes, deco- 


rations, &c. Its amalgam is applied to 


ſilver looking-glaſſes. Copperſmiths pour 
a mixture of tin and lead on copper veſſels, 
in the operation called tinning. Bell me- 
tal, and bronze for ſtatues, are compounds of 
this metal, with copper. The pewterers 
mix tin with biſmuth, regulus of antimony, 
lead and copper, to make utenſils of all 
ſorts, which are very little ſubject to change 
by expoſure to air. Putty, or calx of tin, 

is 
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is uſed in poliſhing many hard bodies. Tin 
is melted with calx of lead and ſand, to 
make enamel, as well as to glaze pottery, Kc. 
The cryſtallized muriate of tin 1s uſeful in 
the art of callico printing. Its ſolution in 
aqua regia, heightens the tincture of cochi- 
neal, of gum lac, &c. ſo as to convert it 
into the molt lively fire colour. The dyers 
make uſe of this ſolution, which they call 
compoſition, to make ſcarlet. When it is 
mixed in the dyers bath, it forms a precipi- 
tate, which carries down the colouring 
matter, and depoſits it on the ſtuff which 
is to be dyed. This obſervation is due to 
Macquer, whoſe labours have greatly im- 
roved this art. 

The uſe of tin in culinary operations 
has been eſteemed very dangerous by ſome 
chemiſts. Navier, in his treatiſe on coun- 
ter poiſons, &c. affirms, that ragouts, in 
which tin ſpoons have been left, as well 
as ſugar contained in a veſſel of this metal, 
have poiſoned many perſons. Theſe un- 
happy effects have been almoſt generally at- 
tributed to the arſenic which Geoffroy, in 
the year 1738, affirmed to exiſt in tin, and 
which Margratf imagined he had found in 
the pureſt tin, even in a very conſiderable 
proportion. 

But the fears which have been excited 
on this ſubject, are diſſipated by the experi- 
ments of Meſlrs, Bayen and Charlard, whom 
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we have had already occaſion to quote, in 


the hiſtory of this metal. Theſe chemiſts 


proved, by the moſt deciſive experiments, 


1. That the quantity of arſenic, extracted 


by Margraff, from the tin of Morlaix, and 
which is near thirty-fix grains per half 
ounce, would be much more than ſufficient 
to deprive this metal of all the ſoftneſs and 
flexibility it is known to poſſeſs, and would 
render it as brittle as zink. 2. That the 
tin of Banca, and of Malacca, does not con- 
tain an atom of this dangerous ſemi- metal. 

That Engliſh tin, in large blocks, affords 

y the action of muriatic acid, a ſmall quan- 
tity of blackiſh powder, often mixed with 
copper and arſenic, in which the latter ne- 


ver exceeds three quarters of a grain in the 


ounce of tin, and is often leſs than that 
uantity. 4. That -the mixture made by 
he pewterers, of the Engliſh block tin, 
with the pure tin of Malacca, or Banca, 
diminiſhes this doſe ſtill more. 5. That 
regulus of arſenic, united with tin, loſes a 
part of its properties, and its corroſive action. 
6. Laſtly, That the ſmall quantity of tin 
thus alloyed, which may enter into food 
by the daily uſe of veſſels made of this me- 
tal, is not ſufficient to produce any effect 
on the animal economy, ſince, according 
to a calculation made on the loſs a tin plate 
ſuffered during two years wear, the quan- 
tity ſwallowed at moſt does not amount 
to 
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to three grains in the month, and conſe- 
quently, the 576oth of a grain of regulus 
of arſenic per day; ſuppoſing that tin wrought 
at Paris, contained as much of this poiſon-- 
ous ſemi-metal, as the plate or diſh made 
in London, on which Mr. Bayen made his 
experiments. | | 

We will here obſerve, that the diſagree- 
ment between the Parifian chemiſts and 
Margraff, may ariſe from the latter having 
made his experiments on Saxon tin, and the 
former on the tin uſed in France, which 
comes from the Eaſt-Indies and from Eng- 
land. | 

We may alſo obſerve, that many phyſicians, 
who have directed their attention to metal- 
lic ſubſtances, conſidered as medicines, have 
already acknowledged the innocence of this 
metal, and have even adviſed its filings to 
be taken in ſubſtance, in diſorders of the 
liver, of the matrix, and for worms. Schulz, 
in his diſſertation on the uſe of metallic veſ- 
ſels, in the preparation of food and medicines, 
recommends pure tin as very wholeſome. 
La Poterie preſcribes calx of tin as one of 
the component parts of a preparation cal- 
led antihectic, which conſiſts of a lixivium 
of calx of the regulus of antimony and tin, 
formed by detonation with nitre ; the al- 
kali, which the water diſſolves, always re- 
tains a portion of the metallic calx, _ 

| Tin 
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Tin is recommended as a yermifuge, I 
have been informed that is has been em- 
ployed in large doſes at Edinburg, without 
effect. Some country people are in the 
habit of infuſing ſweet wine for four hours 
in the cold, in a tin veſſel, and giving a 
glaſs of this liquor to their children, who 
are troubled with worms. Navier was a 
witneſs to a girl of ſixteen or ſeventeen years 
old, who yoided downwards thirty of the 
worms called teres, with plentiful ſtools, 
ſome hours after having taken a liquid of 
this kind; the medicine therefore acts as a 
violent purgative. 


CHAP. XVI. 


Concerning Lead, 


L is an imperfect metal, of a dull 
white, inclining to blue. The alche- 
miſts give it the name of Saturn. It is the 
leaſt ductile, the leaſt elaſtic, and the leaſt 
ſonorous of all the metals; it may be re- 
duced into thin plates under the hammer, 
and does not harden by beating. No me- 
tallic ſubſtance has leſs tenacity. A wire 
of lead of one tenth of an inch in diameter, 
ſupports no more than twenty- nine pounds 
and a quarter, without breaking. It is the 
third metallic ſubſtance in the order of 
weight ; 
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weight; a cubic foot of lead weighing 828 
pounds, and it loſes in water between the 
eleventh and twelfth of its weight. It is 
very ſoft, and eaſily cut with a knife; has a 
peculiar and remarkable ſmell, which be- 
comes ſtronger by friction. Its taſte is ſcarce- 
ly ſenſible in the mouth, but its effect is very 
manifeſt in the ſtomach and inteſtines, whoſe 
nerves it irritates, producing pain, convul- 
ſions, ſtupor, and palſy. It is ſuſceptible'of 
a regular form : the Abbe Mongez obtained 
quadrangular pyramids, lying on their ſides, 
ſo that of the four faces, one always is much 
the largeſt. Each pyramid is compoſed as 
it were of layers, or zones of other ſmall py- 
ramids, commonly terminating in one fin- 
gle acute pyramid. Y N 

Lead is rarely found native; Wallerius 
and Linnæus admit its exiſtence in this ſtate, 
but it is denied by Cronſtedt, Juſti, Mon- 
net, &c. It is moſt commonly in the ear- 
thy, ſaline, or mineralized form, united 
with ſulphur, and forming galena. The 
lead mines are commonly at confiderable 
depths in the earth, and are fituated both 
in mountains and in plains. Naturaliſts 
have diſtinguiſhed a great number of ores 
of lead; the moſt eſſential to be known are 
the following. | | 

1. Native calx of lead. The ſpathoſe 
ores of lead muſt not be confounded with 
this calx, which contains the cretaceous 
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acid. It does not efferveſce with the ni- 
trous acid, and is commonly in white, grey, 
ponderous ſolid maſſes, or mixed with clay, 
ſand, and chalk. The colour of the clay 
accordingly, as it is more or leſs ferruginous, 
conſtitutes native maſſicot and minium. 
The native ceruſe of lead is often found on 
the ſurface of galenas. 

2. Cretaceous lead, or the combination of 
the calx of lead with the cretaceous acid; 
this varies greatly in colour: it is white, 
black, brown, yellow, or green, according 
to the ſtate of the iron which alters it. It 
is in general called ſparry lead ore, becauſe 
it has the texture and cryſtallization of cer- 
tain ſpars; it efferveſces with the nitrous 
acid, which diſengages the cretaceous. The 
following varieties of this ſpecies are diſ- 
tinguiſhed. Fi 


Varieties. | 
A. White ſpathoſe lead ore. This is a 
calx of lead, ſlowly depoſited by wa- 

ter, in a cryſtallized form: it has 
ſometimes a ſemi-tranſparency, like 
ſpar; its cryſtals are uſually hexa- 
hedral priſms, truncated, or in cy- 
lindrical ſtriated columns, which ap- 
pear to be compoſed of agreat number 

of threads, or in ſmall fine needles. 

It is ſometimes found of a brilliant 
white, like the filky gypſum. Other 

F ſpecimens 
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ſpecimens are of a yellowiſh white. 
Some of the priſms are often fiſtu- 
lous. The white ſpathoſe lead ore, 
abounds in Lower Britany, in the 
mines of Huelgoet and Poullaouen. 
Mr. Sage affirmed, that the white 
lead ore is mineralized by the muria- 
tic acid. Mr. Laborie aſſerted, that 
it was a pure earth of lead, united 
to fixed air, or Cretaceous acid, 'and 
cryſtallized by water. The Aca- 
demy of Paris, having cauſed. the ex- 
periments of theſe two chemiſts to 
be repeated, adopted the opinion of 
Mr. Laborie; and Macquer has re- 


laated the tranſaction in his Dictio- 


nary, at the article Ores of lead. 
The ſpathoſe lead ore is ſometimes 
found in the ſame. places as the gale- 
na, and ſeems to be a decompolition 
of that ore which has loſt, its ſul- 

phur, and whoſe lead is in a calcin- 
+ ſtate; for it is not rare to find 
galenas, which ate paſſing to the 
ſtate of white lead, as Mr. Rome de 
Liſle has well obſerved. 


B. Some naturaliſts have admitted a black 


ore of lead. It is white lead altered 
by an hepatic vapour, and by that 
means is revived. It may be con- 
ſidered as a middle Gate, between 

| white 
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| white lead and galena, and is either 

bi cryſtallized, or in irregular maſſes. 

0 >, C. The green ſpathoſe lead. This mi- 

il neral is of a green, more or leſs 
tranſparent ; often yellowiſh, always 
mixed with ochre and iron clay. 

It is ſometimes without any regular 

form, and reſembles a kind of moſs. 

Such are moſt of the ſpecimens from 

the mines of Hotsgrund, near Frey- 
berg in Briſgaw. Green lead ore is 
commonly eryſtallized in hexahedral 
priſms, truncated, or terminated by 
hexahedral pyramids, either intire 
bi or truncated near their baſe. It is 

W found in great plenty at St. Marie- 

bi aux-Mines, and at Tichoppau in 

Saxony. It is proved that it owes 

its green colour to the mixture of 
iron, ſince it is always found in 
mines of that metal. 

Spathoſe lead ore of the colour 
of peach bloſſoms. Mr. Mongez 
found this variety cryſtallized like 
white ſpathoſe lead, in the mines 
of Huelgoet. 

E. Yellow ſpathoſe lead ore. This va- 
riety cryſtallized in hexahedral tran- 
ſparent laminæ, has not been known 
till within a few years. The laminæ 
are from half a line, to four or five 

lines 
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lines in diameter: they reſemble glaſs 
of lead. 

3. M. Monnet has diſcovered lead com- 
bined with the vitriolic acid. It is com- 
monly in the form of a white maſs, ſoluble 
in eighteen parts of water. Sometimes it is 

blackiſh, cryſtallized in very long ſtriæ, or 
in friable ſtalactites: this laſt variety efflo- 
reſces in the air, and becomes converted into 
a true vitriol of lead. On account of this 
efferveſcence it is that M. Monnet calls it 
pyritous ore of lead. Dr. Withering af- 
firms, that there exiſts in the Iſle of Angle- 
ſea, a large quantity of lead and iron mine- 
ralized together by the vitriolic acid. 

4. Lead appears to be combined with the 
arſenical acid, in the red lead ore of Siberia, 
of which Mr. Lehman firſt gave a deſcrip- 
tion, in the year 1766. This ore is of a very 
beautiful red, and its powder reſembles 
carmine : it is often cryſtallized in rhom- 
boidal tetrahedral pyramids, ſhort and ob- 
liquely truncated. - M. Mongez, who thinks 
that arſenic exiſts in its acid ſtate, in all the 
red ores of lead, has diſcovered another ore 
of a greeniſh yellow from Siberia, and con- 
taining arſenic like the following. 

5. M. Gahn diſcovered the phoſphoric 
acid in a greeniſh lead ore. There is likewiſe 
a yellow and reddiſh ore of this kind. If 
this be diſſolved in nitrous acid, and the 
calx of lead -precipitated by the vitriolic 

Vol, III. N acid, 
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acid, the phoſphoric acid may be obtained 
by evaporation of the ſupernatant liquor. 
Meſſrs. Metherie and Tenant have confirm- 
ed the analyſis of M. Gahn, by experi- 
ments made at Paris. 

6. Lead is moſt commonly found com- 
bined with ſulphur. This ore is named ga- 
lena; it is likewiſe called alquifoux in com- 
merce. It is compoſed in general of la- 
minz, which have nearly the colour and 
aſpect of lead, but it is more brilliant, and 
very brittle. A great number of varieties 
of galena have been diſcovered, viz. 


Varieties. wy 

A. Cubic galena. Its cubes, which are 
of various ſizes, are found either fin- 
gle or in groups; it is often found 
with the angles truncated, and is 
common at Freyberg. 

B. Galena in maſſes. This has no re- 
gular configuration; it is very com- 
mon at St. Marie. 

C. Galena with large facets. It does not 
| ſeem to compoſe regular cryſtals ; 


* — — * 
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ll 

| but it is intirely formed of large 
L| laminæ. 

D. Galena with ſmall facets. This ap- 


ll pears to be formed like the mica, of 

| | ſmall, white, and very brilliant 

| ſcales; it is called white filyer ore, 

becauſe it contains a conſiderable 
- quantity 
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quantity of that metal. The ore of 
the mines of Pompean in Britany, | 
is of this kind. 


E. Small grained galena ; ſo the, te 


cauſe it has a very cloſe grain. It 
is likewiſe very rich in filver, and 
is found with the foregoing ore. 
Galenas in general contain filver g 
none are known to be without it, 
except that of Carinthia; but it has 
been obſerved, that thoſe galenas 
afford the moſt, whoſe facets or 
grains are the ſmalleſt. It ſeems as 
if filver, being in ſome meaſure 2 
foreign ſubſtance in the combination 
of galena, prevented the regular ery- 
ſtallization of that ore. 


F. Galena cryſtallized like lead ſpat, in 


hexagonal priſms, or cylindrical eo- 
lumns ; it is found as well as the 
foregoing, in the mines of Huelgoet 
in Lower Britany. It contains lit 
tle filver, and ſeems to be merely 
ſpathoſe lead mineralized, without 
having loſt its form. Cryſtals' of 
pure ſpathoſe lead, intirely covered 
with a very fine galena, are ſome- 
times found in the ſame piece, to- 
gether with others which are abſo« 
lutely changed into galena throughs 
out. M. Rome de Lille poſſeſſes 
many ſpecimens of this kind. I 

N 2 haye 


196 LEAD. 


I have in my collection a ſpecimen 
of white lead ore, the baſe of whoſe 

priſms is abſolutely in the ſtate of 
.- * galena; which proves the change we 

are ſpeaking of. 

Galena is often found placed between two 
layers of blackiſh ochreous quartz, which 
contain much filver, though the metal is 
not apparent. M. De Dolomieu, the au- 
thor of this obſervation, apprehends that 
lead was originally mixed with the ſilver; 
but that the water having carried off the 
imperfect metal, left the fine metal in the 
gangue. M. Monnet has diſcovered, that 
many galenas become vitriolized like py- 
rites. He affirms, that by waſhing one of 
theſe, whoſe ſurface was become white and 
effloreſcent, he obtained a true vitriol of 
lead. 
. Lead is ſometimes naturally united 
with ſulphur, regulus of antimony, and ſil- 
ver. This ore, which is called antimo- 
niated galena, is of a needled or ſtriated 
ſtructure, like antimony. The ſemi- metal 
is known by the white flowers which riſe 
during calcination. It is found at Salberg, 
and at Saint Marie-aux- Mines. 
8. There is another kind of galena, in 
which the lead 1s united to ſulphur, filver, 
and iron. This martial galena is harder, 
and more ſolid than the foregoing. - It af- 
Ez 1 | fords 
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fords a yellow calx of lead 111 its _— 
fication. 85 

9. Laſtly, calciform lead is l . 
together with galena, in ſandy or calcareous 
earths and ſtones. - 

As almoſt all the ores of lead, 7 eſpe- 
cially the galenas, contain a conſiderable 
quantity of filver, it is proper to make a 
careful aſſay of their contents. For this 
purpoſe, after having pounded and waſhed 
a certain quantity of the mixed ore, it is 
roaſted in a covered veſſel, to prevent its 
being ſcattered by decrepitation. The ga- 
lena does not loſe much by the roaſting. 
After it has paſſed this operation, it is 
weighed, and melted with three times its 
weight of black flux, and a ſmall quantity 
of decrepitated marine ſalt. The fixed al- 
kali of the black flux, abſorbs the ſulphur ; 
the coal of the tartar, which is a, part of the 
ſame flux, ſerves to reduce a portion of the 
metal which is in the calciform ſtate; and the 
marine ſalt oppoſes the evaporation of part of 
the matter contained in the crucible. After 
the fuſion, a button of lead is obtained, which 
is to be carefully weighed, and then calcined 
or vitrified, to ſeparate the lead from the ſil- 
ver it contains. But this aſſay cannot be 
greatly depended on, {becauſe the alkali, 
which is uſed as a flux, forms with the ſul- 
phur of the galena a liver of ſulphur, which 

N 3. diſſolves 
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diſſolves a portion of the lead. And it muſt 
alſo be conſidered, that in the large way, a 
reducing flux, ſo expenſive as the black flux, 
cannot be uſed. It is therefore more ad- 
viſeable, to endeavour to melt the ore a- 
mong the charcoal, in 2 reverberatory fur- 
nace, or alone, with the addition of ſome 
cheap matter, to abſorb the ſulphur, ſuch 
as a ſmall quantity of iron, and glaſs gall. 
Bergman propoſes to aſſay lead ores by 
the nitrous acid. This acid diſſolves lead, 
and calcines iron, but does not affect dul 
phur. The ſolution is precipitated by the 
cretaceous ſoda, and 1 32 grains of precipi- 
tate repreſent 100 grains of lead in its me- 
tallic ſtate. If theſe ores contain ſilver, the 
calx of this metal is ſeparated by the vola- 
tile alkali, which diſſolves it. 
At Pompean, the lead ore which contains 
filver is heaped up, waſhed with great care 
on tables, and carried to the furnace, where 
it is firſt roaſted by a gentle heat, and after- 
wards melted by raiſing the fire. The 
melted lead is taken out of the furnace by 
a hole which anſwers to one of the ſides of 
its hearth, and which had been cloſed with 
clay. The lead is then caſt into pigs, 
which contain ſilver. To ſeparate this pre- 
cious metal, the lead is carried into another 
furnace, whoſe hearth is covered with aſhes, 
well wafhed, fifted, and rammed down. On 
one of the ſides of the hearth of this fur- 
nace, 
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nace, are placed two large bellows, oppo- 
ſite to which are two gutters, which are 
called the paſſages of the litharge. When 
the furnace is hot, the lead is calcined ; part 
evaporates, and is ſublimed in ſmall chim- | 
nies which are over the paſſages of the li- 
tharge, Another portion of the metal is 
abſorbed by the bottom ' of the. furnace; a 
third part, which is the moſt conſiderable, 
is calcined, and even partly vitrified ; this 
is called litharge. The bellows drive it 
out of the furnace, and likewiſe facilitate 
the calcination and vitrification of the lead, . 
by the quantity of air they blow on the 
ſurface of the metal in fuſion. When the 
litharge has been calcined by a moderate 
fire, it is in the form of a red ſcaly pow- 
der, -which is called litharge of gold, on 
account of its colour, If the litharge has 
been more heated, and is in a more vitri- 
fied ſtate, and of a pale colour, it is called 
litharge of filver. Laſtly, when the fur- 
nace is heated ſtrongly, ſo as to melt the 
litharge completely, and to fuſe it in the 
form of irregular ſtalactites, it is called 
freſh litharge. When the operation is 
finiſhed, the ſilver contained in the lead re- 
mains in the furnace. This filver requires 
to be again refined, but in ſmaller maſſes, 
in order that the remaining lead it ſtill con- 
tains may be ſeparated. 
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The lead which has been calcined in this 
operation of teſting, is afterwards melted in 
contact with charcoal, and contains ſcarcely 
any filver: it is then caſt into pigs, and ex- 
poſed to ſale. Spathoſe lead melts, in con- 
tat with charcoal, in the ſame manner as 
the calces of lead. 8 

Lead expoſed to heat, melts long before 
it becomes ignited. The heat neceſſary to 
hold it in fuſion is ſo inconſiderable, that 
the hand may be plunged in it when melt- 
ed without pain: and in this ſtate it does not 
burn vegetable ſubſtances. It is ſcarcely 
at all volatile, yet by a very ſtrong heat it 
fumes, and is reduced into vapours, like the 
more fixed metals. If it be ſuffered to cool 
very ſlowly after being melted, and the 
melted portion be poured off from that which 
is become ſolid, it is found to be cryſtalli- 
zed in quadrangular pyramids, which we 
have already deſcribed. | 

Lead melted with the contact of air, ſoon 
becomes covered with a grey and dull pel- 
licle; this pellicle is carefully taken off, 
and reduced by agitation into a powder of 
a greeniſh grey, verging towards yellow. 
When ſeparated by the ſieve from the grains 
of lead with which it is mixed, and after- 
wards expoſed to a more violent red heat, it 
becomes of a deep yellow, and in this ſtate is 
named maſſicot. This laſt, ſlowly heated 
by a gentle fire, aſſumes a eff red co- 
| lour, 


lour, and is known by the- name of minium. 
If maſſicot be too ſtrongly heated, it melts 
into glaſs without affording minium. 

Lead by calcination becomes heavier, by 
the quantity of about ten pounds in the 
hundred. It was this increaſe of weight, 
produced in caleining lead, as well as the 
neceſſity of air for the operation, which 
cauſed John Rey, a phyſician of Perigord, 
to ſuſpect, that air is fixed in this metal 
during the proceſs. Dr. Prieſtley has ſince 
confirmed the opinion of John Rey, by ob- 
taining pure air from minium. The calx 
of lead, though highly coloured, eaſily 
Joſes this colour. If minium be heated ra- 
ther too much, it becomes pale: if it more 
ſtrongly be urged by heat, it melts, with- 
out addition, into a tranſparent glaſs, ſo fu- 
ſible, that it penetrates the crucible, and 
eſcapes. But if one part of ſand be added 
to three parts of calx of lead, the ſand 
melts by the aſſiſtance of the calx, into a 
beautiful amber coloured glaſs. The colour 
of this glaſs is not ſo deep, and reſembles that 
of the topaz, when two parts of the calx 
of lead and one of ſand, or pulverized flint, 
are fuſed together, A fimilar quantity of 
the calx of lead added to common glaſs, 
does not alter its tranſparence, but gives it 
a greater degree of weight, and more eſpe- 
cially a kind of unctuouſneſs, which renders 
it elle of being cut and poliſhed more 
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eafily without breaking. This glaſs is very 
proper to form achromatic lenſes ; but it is 
ſubject to veins, and to have a gelatinous aſ- 
pect. The Engliſh call it flint glaſs; our work- 
men find great difficulty in ſelecting pieces of 
any conſiderable magnitude, exempt from 
ſtriæ, in that which is imported from England. 
This great imperfection ſeems, in Macquer's 
opinion, to depend on the principles of the 
glaſs not being uniformly combined: for 
that purpoſe it is required, that it ſhould 
be long held in fuſion; but as the lead 
would by that means be diſſipated, the 
flint glaſs would loſe a part of its denſity 
and unctuouſneſs, which are its chief merit. 

Though all the phenomena of calcination 
and vitrification of lead prove, that this 
metal unites with great facility to the baſe 
of pure air, it is nevertheleſs one of thoſe 
metallic matters which adheres the leaſt for- 
cibly with that principle, ſince it gives it out 
by the ſimple action of heat, as Dr. Prieſtley 
has ſhewn. If minium be ſtrongly heated 
in a retort, vital air is obtained, and a por- 
tion of the calx is reduced into lead. All 
the calces, and even the glaſſes of lead, are 
eaſily decompoſed by combuſtible bodies. 
For this purpoſe it is ſufficient to mix them 
with charcoal, ſoot, greaſe, oil, or rofin, or 
in a word, any inflammable ſubſtance what- 
ever, and to heat them for a certain time, 
in order to obtain a button of lead. This 


metal 
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metal has therefore leſs affinity with pure 
air than many other metallic ſubſtances 
have, Though it reſembles tin in ſome of 
its properties, it is abſolutely oppoſite to it 
in its calcination and reduction. Theſe phe- 
nomena prove ſtill more our explanation of 
one of the cauſes of the affinity of com- 
poſition, viz. that the degree of affinity 
of two bodies muſt not be eſtimated by the 
facility with which they combine, but by 
the difficulty experienced in diſuniting 
them. 5 | 

All the calces of lead, and eſpecially mi- 
nium, have the property of becoming charg- 
ed with a certain quantity of cretaceous 
acid, when expoſed to air. If therefore it 
be deſired that a calx of lead ſhould remain 
in a ſtate of purity, it muſt be kept de- 
fended from the contact of air, or ſlightly 
calcined before it is uſed, in order to ſepa- 
rate the cretaceous acid it may have ab- 
ſorbed. | | 

Lead expoſed to air tarniſhes the more 
readily, accordingly as the air is damper. 
It contracts a white ruſt, which water car- 
ries off by little and little. This white 
powder is not a pure calx of lead, but is 
combined with the cretaceous acid of the 
atmoſphere. The filver extracted from old 
lead, which has remained ' expoſed for a 
long time to the atmoſphere, ſhews that 
the lead, which was not deprived of its fil-" 

"5 5463.6 te 5 14 „ 0099 


Gd — ee ͤ—ͤ—e - 


204 LEAD. 


ver at the time it was firſt uſed, has been part- 
ly calcined by the action of the atmoſpheric 
air; ſo that the filver which remained un- 
altered, ,is gradually augmented by degrees, 
in its proportion to the quantity of lead 
deſtroyed by the action of the atmoſphere. 

Lead is not altered by pure water, be- 
cauſe its principles are not ſeparated by that 
fluid: yet the internal parts of lead pipes 
which conduct water, are covered with a 
whitiſh cruſt, or a kind of ceruſe, which 
doubtleſs is produced by the action of the 
different ſubſtances contained in the water 
on this metallic ſubſtance. | 

Lead does not unite with earthy matters, 
but in its calciform ſtate. 

The action of the Alinbztetvech ts ſub- 
ſtances, and cauſtic alkalies on lead, or its 
calces, are not known. 

This metal is ſoluble in all the acids, but 
oil of vitriol does not attack it, except it be 
boiling, and the lead be in ſmall pieces. 
In this' proceſs volatile ſulphureous ſpirit 
and gas paſs over. When moſt of the 
acid is decompoſed, the mixture is white 
and dry, and ſeparates into two portions, 
on being waſhed with diſtilled water. The 
moſt conſiderable part is inſoluble in 
water, and is a calx of lead formed by 
the baſe of the air, which the metal 
has ſeized from the oil of vitriol durin 
the time of the diſengagement of the ſul- 
phureous gas. This calx may be melted 
or 
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or reduced like that which is made by the 
combined action of fire and air: the por- 


tion diſſolved by the water, is a combina- 


tion of vitriolic acid and calx of lead. 
This ſolution, by ernennen affords ſome 
needles of vitriol of lead. Meſſrs. Baunfe 
and Bucquet have not ſpoken of this ſalt, 
but under that form. M. Monnet ſome- 
times obtained it in priſmatic ſhort columns. 
M. Sage blames this chemiſt, becauſe he 
affirms that he found vitriol of lead to afford 
cryſtals in tetrahedral priſms. It is a very 
cauſtic ſalt, and requires at leaſt eighteen 

arts of water to diflolve it. It is decom- 
poſed by fire alone, and alſo by lime and 
alkalies. 

- The nitrous acid appears to ac very 
drdagly on lead. When this acid is well 
concentrated, the lead is quickly reduced 
into a white calx, by means of the oxygi- 
nous principle which is ſeparated from the 
nitrous acid, at the ſame time that the ni- 
trous gas is diſengaged; but if the acid be 
more feeble, it is leſs decompoſed, and a 


ſufficient quantity remains to diſſolve the 


calx of lead. During this ſolution a gre 
powder is precipitated, which Groſſe 1857 


to be mercury; but M. Baume affirms, 


that this matter is nothing but a portion of 
the calx of lead ; and I have ſeveral times 
in vain attempted to obtain mercury - by 
ſublimation, and by urging this powder 

with 
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with a fire capable of reducing mercury, if 
it had been in the ſtate of calx. This ſo- 
lution does not afford a precipitate on the 
addition of water. Its cryſtals obtained by 
cooling, are of an opake white, in the form 
flat triangles, whoſe angles are truncated. 
Phe fame ſolution, by a flow evaporation 
of ſeveral months, afforded cryſtals, the 
largeſt of which was one inch in thickneſs, 
of the form of hexahedral pyramids, whoſe 
three faces are alternately -large and ſmall, 
and whoſe point is truncated, ſo that each 
_ cryſtal is an eight ſided ſolid. Rouelle has 
deſcribed this ſalt very well. The nitre of 
lead decrepitates in the fire, and melts with 
a yellowiſh flame when laid on an ignited 
charcoal. The calx, which is at firit yel- 
low, becomes quickly reduced into glo- 
bules of lead. This falt is decompoſable by 
lime and alkalies. The vitriolic acid, though 
it acts but feebly on lead, has nevertheleſs a 
ſtronger affinity to that metal than the ni- 
trous acid. If pure vitriolic acid, or any 
neutral, earthy, or alkaline vitriolic ſalt be 
added to a nitrous ſolution of lead, a white 
precipitate is formed in a very ſhort time: 
this precipitation takes place, becauſe the 
vitriolic acid ſeizing the calx of lead, forms 
with it vitriol of lead, ſimilar to that which 
is prepared by the immediate combination 
of the vitriolic acid with that n 
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The pure muriatic acid, by the aſſiſtance 
of heat, calcines lead, and diſſolves part 
of its calx; but it is difficult to ſaturate it 
completely. This ſolution always has an 
exceſs of acid, but nevertheleſs affords, by 
a ſtrong evaporation, cryſtals in the form of 
fine and brilliant needles, as M. Monnet 
has obſerved. The muriate of lead is ſcarce- 
ly at all deliqueſcent. Lime and alkalies 
decompoſe it like the vitriol of lead. This 
metal becomes more readily and intimately 
combined with the muriatic acid, by adding 
the acid itſelf, or the acid united with an 
alkaline or earthy baſe, to a ſolution of 
nitre of lead. A white precipitate is im- 
mediately formed, which is much more 
abundant than that produced by the vitrio- 
lic acid, and reſembles a coagulum. It is 
a combination of the calx of lead with the 
muriatic acid, which has ſeparated the metal 
from the nitre. This ſalt falls down, be- 
cauſe it is much leſs: ſoluble in water than 
nitre of lead ; if it-be expoſed to heat, it 
gives out vapours, whoſe taſte reſembles 
ſugar, and melts into a brown maſs, called 
corneous lead, becauſe it partly reſembles 
the ſilver which is diſtinguiſhed by the 
ſame name; it is ſoluble in thirty times its 
weight of boiling water. The ſolution of 
this ſalt, by evaporation, cryſtallizes into 

ſmall, fine, and brilliant needles, which 
form bundles, or unite by one of their ex- 
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tremities in an obtuſe angle. Mr. Sage 
affirms, that this ſolution affords, by Gn. | 
fible evaporation, cryſtals in ſtriated hexahe- 
dral priſms. The ſolution of corneous lead 
is decompoſable by the vitriolic acid, which 
occaſions a precipitate reſembling that be- 
fore obtained from the ſolution of nitrous 
acid. This diſcovery, due to Groſſe, has 
been verified by Baume ; it detects an er- 
ror in the eighth column of the table of 
affinities of Geoffroy, which aſſerts, that 
lead has a ſtronger affinity with the muria- 
tic acid than with the other mineral acid. 
All the ſolutions. of lead are precipitated 
of a black or brown colour by liver of ſul- 


phur; a kind of galena being formed by the 


tranſition of the ſulphur to the calx of lead, 
which ſeems to ſhew that lead is in the cal- 
ciform ſtate in that ore. In theſe experi- 
ments a double decompoſition takes place, 
without a double elective attraction, becauſe 
the ſaline baſe of the hepar would decom- 
poſe the vitriol, the nitre, and the muriate 
of lead, without any other addition. 

All the calces of lead are ſoluble in acids 
as readily as lead itſelf, and often with 
greater facility. Minium loſes its colour 
in theſe ſolutions. Lead does not act on 
the vitriolic neutral falts, neither does it 
decompole vitriolated tartar by heat, as tin, 
zink, and regulus of antimony do. 

Lead does not ſenſibly detonate: with 
nitre. When this neutral ſalt in powder 
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is thrown on the melted metal in a low red 
heat, it excites ſcarcely any commotion or 
apparent flame, though the lead is calcined 
and vitrified by the alkali of nitre, and takes - 
the fortn of ſmall yellowiſh ſcales, ſimilar 
to litharge. 

Lead decompoſes ſal- ammoniac very ell 
by the aſſiſtance of heat. This property is 
common to many of the metals. The calces 
of lead triturated with this ſalt, diſengage 
the alkaline gas in the cold; but if the 
mixture be heated in a retort, the decompo- 
fition is very rapid, and a volatile, cauſtic, 
and very penetrating alkaline ſpirit comes 
over. Some chemiſts have affirmed, that 
the volatile alkali obtained by minium, ef- 
ferveſces with acids, and have thence con- 
cluded, that minium contains cretaceous 
acid. But Bucquet has obſerved, that this 
efferveſcence is produced by a pottion of 
alkaline gas, volatilized by the heat produced 
during the combination of the alkali and 
the acid, and that it only takes place when 
concentrated acids are uſed. He has made 
very ingenious and deciſive experiments on 
this ſubject. After having introduced into a 
glaſs veſſel over mercury, volatile alkaline 
ſpirit, obtained by means of minium, he 
added a ſufficient quantity of vitriolic acid, 
ſomewhat concentrated, for the ſaturation 
of the alkali. The ebullition, or diſen- 
gagement of gas, was immediately excited, 
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which was quickly after abſorbed, and con- 
fiſted of alkaline gas. The maſs which re- 


mains in the retort after the decompoſi- 
tion of ſal-ammoniac by minium, is mu- 
riate of lead, which melts by a moderate 
heat into corneous lead, and is totally ſo- 
tuble in water. This maſs was employed 
by Margraff, in the proceſs for making the 
8 of urine. 

Inflammable gas very ſenſibly affects lead, 


by producing changeable colours of the 


rainbow on its ſurface, and revivifying its 
calces. Minium, in contact with this gas, 
becomes black, and of a leaden colour. Dr. 
Prieſtly has obſerved, that a tube of glaſs, 
containing inflammable gas, ſealed her- 
metically, and expoſed ſeveral days to the 
heat of a ſand bath, was intirely covered on 
its inner ſurface with a black tinge, and 
that a vacuum, with drops of water, was 
formed in the tube. This valuable expe- 
riment is explained by the greater affinity 
which the inflammable principle has to the 
oxyginous principle, or baſe of air, than 


lead has; and this is likewiſe proved by the 


total incapacity of that metal to decompoſe 
water. Engliſh glaſs contains a large pro- 
rtion of calx of lead. The inflammable 
gas acted on this calx, and by degrees de- 
rived it of its oxyginous principle, with 
which it formed drops of water; the lead 
at 
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at the fame time aſſuming the metallic 
colour. 

Sulphur any unites with this metal. 
When theſe two ſubſtances are melted 
together, a brittle compound is produced, 
of a plated texture, and a deep grey brilliant 
colour,” This matter, which nearly reſem- 
bles galena, 1s much more difficult to melt 
than lead ; a phenomenon peculiar to the 
combinations of certain metals with ſulphur. 
Thoſe which are very fuſible, become more 
difficult of fuſion when united to that ſub- 
ſtance, while ſuch as are difficultly fuſed, 
acquire a great degree of fuſibility by this 
addition. 

The alloy of lead with arſenie has not been 
examined. Nickel, manganeſe, cobalt, and 
zink, do not unite with lead by fuſion; 
regulus of antimony forms a brittle alloy 
with ſome brilliant facets, ſimilar in texture 
and colour to iron or ſteel, according to the 
proportions of the mixture, and of a ſpecific 
gravity, more conſiderable than the two 
metallic ſubſtances, ſeparately wine would : 
compoſe. 

Lead combines with biſmuth, and affords 
a metal of a fine and cloſe grain, which is 
very brittle. Mercury diſſolves lead with 
the greateſt facility ; this amalgam is made, 
by pouring hot mercury into melted lead. 
It is white and brilliant, and becomes ſolid 
at the end of a certain time. When tritu- 
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rated with the amalgam of biſmuth, it be- 
comes as fluid as running mercury. It is 
proper to obſerve, that this ſingular pheno- 
menon takes place in the union of three 
very fuſible ponderous, and more or Jeſs vo- 
latile, metallic matters. 

Lead unites very eaſily by fuſion with 
tin. Two parts of lead and one'of tin, 
form an alloy more fuſible than either of 
the metals taken ſeparately, and conſtitutes 
the ſolder of the plumbers. Eight parts 
of biſmuth, five of lead, and three of tin, 
compole an alloy fo fuſible, that the heat of 
boiling water is ſufficient to melt it, as Mr. 
Darcet has diſcovered. 

The alloy of lead with tin being Kp 
ed frequently in economical uſes, and the 
firſt of theſe metals being capable of ren- 
dering utenſils made with the ſecond very 
dangerous. for culinary or pharmaceutical 
purpoſes, it is an inquiry of conſiderable 
importance, to aſcertain the proportion of 
lead, which very often amounts to more 
than the public regulations permit. Meſſrs. 
Bayen and Charlard have deſcribed an excel- 
lent proceſs for determining the quantity 
of this vile and dangerous metal contained 
in pewter, or other compounds of tin. 
It conſiſts in diſſolving two ounces of the 
ſuſpected metal, in five ounces of a good 
pure nitrous acid. The calx of tin is to be 

waſhed 
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waſhed with four pounds of diſtilled water, 
and dried, and the water evaporated by the 
heat of a water bath. By this evaporation 
nitre of lead is afforded ; which being cal- 
cined, the weight of the reſidue ſhews the 
quantity of that metal contained in the tin, 
allowing a few grains for the augmentation 
of weight ariſing from calcination, as well 
as the other metallic ſubſtances, fuck as zink 
and copper, which the tin under examina- 
tion may contain. Theſe chemiſts, by this 

method aſcertained, that fine wrought tin or 
pewter contains about ten pounds of lead in 
the hundred, and that the common tin, ſold 
in France under that name, often contains 
twenty-five pounds in the ſame quantity; an 
enormous doſe, ſufficient to expoſe thoſe who 
uſe veſſels made of this compoſition to the 
greateſt danger. Lead is almoſt conſtantly 
a part of the veſſels continually uſed, ſuch 
as meaſures for diſtributing: fluids, more 
eſpecially wine. It ſcarcely need be ob- 
ſerved, that a Ravi, which quickly becomes 
acid, may unite with lead, and may convey 
into the viſcera of thoſ unfortunate per ſons 
who drink it, the ſeeds of diſorders ſo much 
the more dangerous, as cheir cauſe is not 
ſuſpected. 

The pewterers Wh e es of 
diſcovering the fineneſs of tin, and tlie 
quantity of lead it contains: fimple inſpec- 
tion often anſwers their purpoſe; and the 

290 0 weight 


264: LEAD. 


weight and the noiſe produced in bending, - 
greatly aſſiſts their judgment. They have 
two kinds of aſſay: the one called aſſay by 
the ſtone, which conſiſts in pouring the 
melted tin into an hemiſpheric cavity, hol- 
lowed in a thunder ſtone, terminated by a 
channel. The phenomena which the tin 
exhibits in its cooling, its colour, the 
roundneſs of its ſurface, the depreſſion of 
its middle part, the noiſe which the tail of 
the aſſay bent backwards and forwards pro- 
duces, are the chief ſigns which the intel- 
ligent workman takes notice of, and by lon 
obſervation applies with ' conſiderable accu- 
racy, to aſcertain the fineneſs of the metal. 
But this aſſay uſed by the maſter pewterers 
at Paris, does not appear to be ſo exact as 
the other practiſed by the maſters in the 
country, though rejected with diſdain by 
the former. This ſecond aſſay is called by 
the ball or medal, becauſe it conſiſts in 
pouring the tin intended to be aſſayed, into 
a mould, which gives it the form of a ball, 
or a flat maſs ſimilar to a medal. The 
weight of this ſample is compared with a 
ſimilar volume of fine tin poured into the 
ſame mould; the more the tin under exa- 
mination exceeds that of the ſpecimen in 
weight, the more it is alloyed with lead. 
Meſſrs. Bayen and Charlard with great rea- 
ſon prefer this laſt aſſay, the principles of 
which are more certain, than the circum- 
| 00 ſtances 
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ſtances on which the workman, who uſes the 
aſſay of the ſtone, muſt ground his judg- 
ment. by | | 

Lead is uſed in a great number of works. 
It forms a part of many alloys, and is made 
into pipes for the conveyance of water. 
Its calces are employed in glaſs-making, and 
in the preparation of enamels. It is uſed 
to imitate” the colour of yellow precious 
ſtones, and to give fuſibility to the glaze 
of earthen ware. - Utenſils and veſſels pro- 
per for economical uſes are made with this 
metal, but not without danger in their uſe, 
as we have before obſerved. Fountains, or 
veſſels of lead, in which water is ſuffered 
to remain a long time, often communicate 
a noxious quality to it. Its vapour is dan- 
gerous to the workmen who melt it, and 
its taſte is ſtill more dangerous to ſuch as 
file and ſcrape it. This metal, lodged in 
certain parts of the ſtomach and inteſtines, 
produces violent cholics, often accompani- 
ed with vomiting a very brown bile, and 
characterized by the flatneſs of the belly, 
and finking of the navel, It has been ob- 
ſerved, that in ſuch caſes, antimonial eme- 
tics and purges have been attended with 

reat ſucceſs. Navier adviſes the different 
livers of ſulphur, in caſes of poiſoning by 
the preparations of lead, as well as in ſuch 
as are produced of arſenic and corroſive ſub- 
limate; and it is more particularly in the 
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| pally and tremblings, which commonly re- 


main after the painters cholic, that this 
phyſician boaſts of the good effects of liver 
of ſulphur and hepatic waters. At all events, 
when theſe facts are duly conſidered, we 
ought to avoid the internal uſe of pre- 
parations of lead, and only apply it as an 
external medicine; and even in this laſt 
caſe, it ought not to be adminiſtered, but 
with all that care and caution which are re- 
quired in the ule of a ſtrong repellent. 


CH AP., XVII. 
Concerning Iron. 


I RON, called Mars by the alchemiſts, is 
+ an imperfect metal, of a white livid co. 
lour, inclining to grey, internally compoſed 
of ſmall facets. It is ſuſceptible of a very 
beautiful and. brilliant poliſh, and its hard- 
neſs and elaſticity are ſuch, that it is capa- 
ble of deſtroying the aggregation of all the 
other metals. 

Iron has a conſiderable ſmell, eſpecially 


when rubbed or heated, It likewiſe has a 


very evident ſtyptic taſte, which acts ſtrong- 
ly on the animal economy. Next after 
tin, it is the lighteſt of metallic ſubſtances ; 


a cubical foot of this metal, when forged, 
weighs 580 pounds. It may be extended 1nto 


plates 
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lates by beating, but as it is very hard, and 
Cn {till harder under the hammer, it 
cannot be made into leaves. Its ductility, 
when drawn into wire, is much more con- 
ſiderable; very fine wires heing made of this 
ſubſtance for muſical; purpoſes: this pro- 
erty appears to depend on its tenacity, 
fa fact, iron is the moſt tenacious of all 
metals, except gold. An iron wire of one 
tenth of an inch in diameter, ſuſtains a 
weight of 450 pounds without breaking. 
Pure iron has a peculiar:cryſtalline form. 
In the furnaces, where the metal has. been 
ſuffered to coal lowly, quadrangular, arti- 
culated, and branching priſms, formed of 
octahedrons, implanted one in the other, 
were found. This obſervation was made 
by Mr. Grignon, maſter of the forges at 
Haan. in Champagne. Laſtly, beſides all 
the properties which iron partakes in com- 
mon with every other metallic ſubſtance, it 
preſents three which are peculiar to, itſelf. 
The firſt is magnetiſm, or the property. of 
being attracted by the magnet, and of itſelf © 
becoming a very good magnet, either bx 
remaining a long time in an erect poſition, 
or in the direction from ſouth to north; or 
by ſerving as the conductor. to. the electrie 
fire of thunder, as many facts atteſt; or by 
being ſtrongly rubbed againſt another piece 
of iron. The ſecond property is that of 
taking fire, or ſuddenly melting by the firoke 
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of a flint; a phenomenon to-which the poets 
uniyerſally attribute the diſcovery of fire by 


the firſt men. The third property which 


diſtinguiſhes it, is, that it is the only me- 


tallic ſubſtance which is found in plants 


and animals, whoſe fluids it partly colours. 


It is likewiſe probable, that theſe organic 
beings themſelves form this metal: for 


ſuch plants as grow in pure water, contain 


iron, which may be g from their 
aſhes. 

Iron is a metal EY is very abundant 
in nature; ſince, independent of that which 
lants 110 animals contain, it is found in 
almoſt all coloured ſtones, bitumens, and 
in almoſt all metallic ores. But we ſhall, 
in this place, attend only to the mineral 
ſubſtances which contain it in ſuch large 
quantities, as to be worth extracting. 
In theſe ores, which are very numerous, 
iron is either in the metallic or calciform 
ſtate, or elſe mineralized by different ſub- 
ſtances. | 

1. Native iron is known by its colour 
and malleability. It is very rare, and is 
only found occafionally i in iron mines. Mar- 
graff found it in a fibrous form at Eiben- 
ſtock in Saxony. D. Pallas diſcovered in 
Siberia, a maſs of 1600 pounds; and Mr. 
Adanſon affirms, that it is common at Sene- 
gal. Some naturaliſts think, that theſe na- 
tive ſpecimens of iron are produced by art, 


and 


IRON. 219 


and have been buried in the earth by accl- 
dent, b 
2. Iron ein very Enes more or leſs 
calcined, in the form of ruſt. It is diſtin- 
guiſhed into rich and poor, fuſible and 
refractory iron. The rich iron is not much 
ruſted, and contains only a very ſmall quan- 
tity of earth. Fuſible iron is that Which 
melts eaſily, and affords caſt iron of a good 
quality. The metal is united in its ore to 
ſeveral fuſible ſtones. Dry or refracto 
iron is calcined, and mixed with infufible 
ſubſtances. All the bog ores of iron are 
commonly diſpoſed in beds, in the manner 
of ſtones, and ſeem to have been depoſited 
by waters. It is very often in the form 
of ſpherical bodies, either flat or irre- 
gular. Organic matters, ſuch as wood, 
leaves, bark, ſhells, &c. are not anfrequent- 
ly found in the ſtate of bog ores. This 
kind of converſion or tranſition, ſeems to in- 
dicate a ſort of analogy between this metal 
and organic ſubſtances. In the wood of 
Bologne, near Autueil, there is a mine of 
bog ore of iron, in which vegetable ſub- 
ſtances become mineralized, almoſt imme- 
diately under our eyes. | e 
The eagle ſtones, or ætites, is a variety 
of the bog ore; they are bodies of differ- 
ent forms, commonly oval or polygynous, 
compoſed of concentric layers, diſpoſed 
round a nucleus, which is frequently move- 
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able in the centre of the ſtone, The dry- 
ing and ſhrinking of theſe layers, forms a 
middle cavity, in which ſeveral fragments, 
more or leſs conſiderable, exiſt looſe, or 
detached. This ſtone has received the name 
it bears, becauſe it was formerly thought 
that the eagles depoſit it in their neſt, and 
that it has the property of facilitating births. 
Hence it has been concluded, that this ſtone 
acts ſtrongly on the fœtus in utero. Some 
authors have even affirmed, that it was 


poſſible to accelerate the labour of women, 


by tying the eagle ſtone to their leg, or to 
retard it by tying it to their arm. 
4. The hematites are a ſort of muddy iron 


ore, which ſeem to be formed in the man- 


ner of ſtalactites; its name comes from its 
colour, which is commonly red, or of a 
blood colour, though this colour is ſubject 


to variations. The hEmatitis is uſually 
compoſed of layers which cover each other, 


and are themſelves formed of convergent 
needles; the external part of this ore is 
covered with tubicles; it is not only 
diſtinguiſhed by the colour, but by the 
form. Such are the hematites in needles 
found in Lorrain; the tuberclated hema- 
tites are in the form of bunches of grapes, 
or the hematites botrytes, &c. Theſe ores 
are often found together with the muddy 


iron ore, and are depoſited on a variety of 


different bodies. | 
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'5. The loadſtone is a muddy iron ofe, 

which ſome. perſons however imagine to be 
very near the metallic ſtate. It is known 
by its property of attracting ſteel filings, 
and is found in Auvergne, and in Biſcay in 
Spain; the varieties are eee by 
their colours. 
6. Emery, ſmyris, il is a grey or reddiſh 
iron ore, which ſeveral mineralogiſts conſi- 
der as a ſort of hematites; it is very hard, 
is very refractory, and is abundantly found 
in the iſland of Jerſey and Guernſey. It 
is reduced into powder, in mills, and in this 
ſtate is uſed to poliſh glaſs and metals. 

. Spathoſe iron ore, is a calx of iron 
combined with- the cretaceous acid; and 
worn by water; it is uſually of a white. 
colour, though all the ſhades of grey, yel- 
low, and red, are found. It is always diſ- 
poſed in laminæ of different thickneſs, ſemi- 
tranſparent like ſpar; is heavy, and often 
regularly cryſtallized. Conſiderable quar- 
ries of this ore, frequently mixed with py- 
rites, are wrought; as that of Allevard in 
Dauphiny. Sometimes it is mixed with 
grey filver ore, as the iron of Baigorry; or 
with manganeſe, as that of Styria. Some 
mineralogiſts think, that it is a ſpar in 
which the metallic calx has been depoſit- 
ed. Spathoſe iron ore is decompoſed with- 
out addition, in cloſe veflels, and affords 
cretaceous acid ; the iron remaining in 4 
CE, blac 
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black powder, is ſtrongly attracted by the 
magnet, and _— melts by the action of a 
confiderable heat. 

8. Nature likewiſe preſents iron in the 
ſaline ſtate, united to the vitriolic acid, and 
forming martial vitriol, or green copperas. 
This vitriol is found in the galleries of iron 
mines, eſpecially thoſe that contain pyrites ; 
it is ſometimes found 'in green cryſtals; or 
in the form of fine ſtalactites; and at other 
times it is not ſo pure. When it has loſt 
the water of its cryſiallization, it is of a 
white or greeniſh colour; if it has ſuffered 
a calcination rather ſtrong, it is yellow; and 
if the calcination be carried on ſtill farther, 
a conſiderable portion of acid of vitriol will 
be obtained, and it is called natural colcothar, 
or chalcites. If mixed with certain inflam- 
mable matters, this falt is called melantari, 
on account of its black colour; all theſe 
different matters have received the name of 
lapides atramentarii, becauſe like the vitriol 
of iron, they are proper to make ink. 

9. Iron is often found united to ſulphur, 
and then conſtitutes martial pyrites. This 
kind of ore has received the name of py- 
rites, becauſe it is ſufficiently hard to give 
numerous ſparks when ſtruck with the ſteel. 


The martial pyrites are commonly in ſmall 


red maſſes, ſometimes regularly formed; 

they are uſually ſpherical, cubical, or dode- 

cahedral, but their form varies conſidera- 
pPluy, 
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bly, as may be ſeen by conſulting the Pyri- 
tologia of Henckel. Some are brown on 
the outſide, and of the colour of iron; 
others are yellowiſh, and conſiderably re- 
ſembling copper ores, even at their ſurface. 
All are yellow, and as it were coppery, 
within, and for the moſt part are compoſed 
of needles, or pyramids of ſeveral ſides, 
whoſe ſummits converge towards a common 
centre. The pyrites are commonly diſ- 
perſed, and particularly in copper mines, 
in the neighbourhood: of iron mines and in 
clays, and coal mines. The upper ſtratum 
of the latter is almoſt always pyritous. All 
the ſeveral kinds of pyrites are eaſily de- 
compoſed. A light degree of heat is ſuf- 
ficient to deprive them of their ſulphur. 
They are almoſt always ſpontaneouſly chan- 
ged, when expoſed to the air, eſpecially in 
a moiſt place. They ſwell, burſt, loſe their 
brilliancy, and become. covered with an 
effloreſcence of a greeniſh white, which is 
martial vitriol. It ſeems that this altera- 
tion, which is called vitriohzation of the 
pyrites, depends on the united action, of air 
and water on the ſulphur. Vitriolic acid 
is thus formed, which diſſolves the iron, 
and riſes above the ſurface of the pyrites 
like a kind of vegetation, which gradually 
ſeparates the ſmall pyramids which compoſe 
this mineral, All pyrites do not effloreſce 
with the ſame facility. The globular py- 
rites, whoſe colour is very pale, and texture 
cloſe, 
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cloſe, become vitriolized very quickly. 


The others, which are of a brilliant yellow, 
or of the colour of copper, and are formed 
of ſmall lamint, very evenly applied on 
each other, do not effloreſce but with great 
difficulty, and muſt be very carefully diſ- 
tinguiſhed from the foregoing, becauſe they 
differ from them in colour and texture, 
and other properties. 

10. Iron is found combined with arſenic, 
both being in the metallic ſtate. This ore, 
which is the true miſpickel, is white, bril- 
liant, granulated, or in facets, and does not 
contain ſulphur, as the arſenical pyrites, 
properly ſo called, does. Wolfram was for- 
merly confidered as an arſenical iron ore, 
but it is now known to be an ore of Tung- 
ſten. | 
11. Black iron ore is known by its co- 


1our, by its property of being more or leſs 


attracted by the loadſtone, and by being not 
at all ſoluble in acids. This iron is ſometimes 
cryſtallized 1 in the form of polyhedrons, or 
in rounded laminæ, and preſents different 
ſpots of very brilliant rainbow colours: ſuch 
is that of the Ifland of Elba. This iron 
forms a very conſiderable mountain, from 
which it is dug at the ſurface. The Swe- 
—— iron ore is likewiſe black, but is not 
yſtallized. It is in maſſes more or leſs 

fo id, mixed with quartz, ſpar, aſbeſtos, &c. 
it is often hard enough to take a poliſh, at 
| its 
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its ſurface appears as it were compoſed of 
ſpeculæ, for which reaſon it, as well as the 
preceding, is called ſpecular iron ore. It 
is found united in quarries of very conſide- 
rable extent. This ore varies in its colour; 
when it is perfectly black, it is ſtrongl 
attracted by the magnet; the blueiſh is leſs 
attracted, and the grey ſcarcely at all. The 
iron of Norway is likewiſe black, but it is 
commonly in ſmall ſcales, like mica, often 
mixed with garnet and ſchorl. Black iron 
ore has ſometimes the form of grains. It 
is likewiſe cryſtallized in calces, which has 
cauſed it to be denominated by ſome natu- 
raliſts, galena of iron, or eiſen-glants. When 
the micaceous ore of iron 1s black, it 1s 
called eiſen- man, eſpecially if the ſcales be 
very large. When they are red, and the 
powder which covers them is of the ſame 
colour, it has the name of eiſen- ram. Iron ore 
in very regular, black octahedral cryſtals, 
and diſperſed on a kind of ſhiſtus, or hard 
ſteatites, which comes from Sweden, Cor- 
ſica, &c. appears to belong to this claſs. 
It is attracted by the magnet, and is very 
brittle. . | 
Though the different kinds of iron ore, 
conſidered in this article, ſeem to have a 
ſtrong analogy with each other; ſeveral mi- 
neralogiſts have conſidered them as very 
different, and have arranged them accord» 
ingly. This variety of opinions ariſes from 
Vox. III. P the 
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the exact knowledge of their nature not 
being yet obtained. It ſeems, that among 
thoſe ores, there are ſome more or leſs ap- 
pronening to the metallic ſtate, as the octa- 

edral iron ore of Corſica, and of Sweden, 
which M. Mongez compares to the mar- 
tial Athiops. This is ſtrongly attracted by 
the magnet. Others, on the contrary, ap- 
proach more to the ſtate of calx, as the iron 
of the Iſle of Elba, and eſpecially the eiſen- 


man, and eiſenram, which are not ated on 
by the magnet. 


12. Iron is ſometimes found in the form 
of a blue powder, of a more or leſs deep 
colour. In this ſtate it is called native Pruſ- 
fian blue. It is mixed with vegetable 
earths, and eſpecially with turf. 

13. It has been diſcovered ſome years ago, 
that iron is often naturally united with an 
animal acid, known by the name of the phoſ- 
phoric acid. The muddy or bog orcs are 
ſometimes of this nature ; a portion of this 
compound remaining in the iron, gives it 
the property of being brittle when cold. 
Bergman, who was acquainted with this 
ſtate of iron, without having determined its 
nature, called it fiderite ; ſeveral other che- 
miſts have ſince called it water iron. We 
ſhall hereafter explain the method of ſepa- 
rating this ſalt of cold ſhort iron. 

14. Laſtly, Iron being the moſt abundant 
of all the metals, is frequently found hens 

Wi 
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with ſand, clay, chalk; and is the colouring 
matter of a great number of different earths 
and ſtones. 

Iron ores are aſſayed after the following 
manner, by the dry way, After reducing 
them into powder, they are mixed with 
double their weight of pounded glaſs, one 
part of calcined borax, and a ſmall quan= 
tity of charcoal in powder; the mixture is 
exactly triturated, and put into a crucible ; 
a ſmall quantity of marine falt is added, 
the crucible is then covered, and the heat 
raiſed to melting, When the mals is very 
flowly cooled, iron, more or leſs. malleable, 
and in a ſmall ſpherical button, often oy 
ſtallized at its ſurface, is found. 
Bergman propoſes to aſſay iron ores by 
the humid way. He uſed the muriatie acid 


do diſſolve the iron, and precipitated it by 


a portion of alkali. If other matters were 
mixed with the iron, he calcined them, and 
ſeparated them by the nitrous and acetous 
acids, and afterwards diſſolved the How Ty 
the muriatic acid. 

The treatment of iron ores varies, vcd 
ing to the tate in which the metal is found. 
There are ſome ores which require no pre- 
paration before the ſmelting ; others require 
to be pounded and waſhed, and ſome to be 
roaſted, in order that they may become 


more friable and fuſible. | A 
P 2 | The 


228 IRON. 


The bog ores and ſpathoſe iron ore, are 
examined in the ſame manner, by ſmelting 
them with charcoal. The furnaces in which 
iron is melted, are of various heights, from 
twelve to fifteen feet; their cavity repre- 
ſents two quadrilateral pyramids, which join 
at their baſe about the middle of the height 
of the furnace. At the bottom of the fur- 
nace an aperture is made, from which the 
-. melted metal is to flow out; this aperture, 
which is cloſed with earth, correſponds with 
a triangular cavity, hollowed in ſand, and 
intended to receive the melted iron. The 
323 is begun by throwing ſome lighted 
ruſhwood into the furnace, and afterwards 
charcoal, with the ore, and certain fluxing 
matters; theſe are commonly of calcareous 
ſtone, with certain argillaceous ſtones, and 
ſometimes quartz and flints. The ſtones, 


* the charcoal, and the ore, are alternately 
ii thrown into the furnace, obſerving to cover 
| the whole with a bed of charcoal, which 
* muſt riſe to the upper opening of the fur- 


nace. The ſmelting is performed by the 
help of two ſtrong pair of bellows ; and the 
iron melts paſſing through the charcoal, 
which reduces it. The ſtony matters ad- 
ded to the ore, becoming melted and vi- 
trified, facilitate the fuſion of the iron, 
which begins at the narroweſt part of the 
furnace. The melted metal is collected 1 

| the 
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the bottom, and by opening the anterior 
aperture of the furnace, it is ſuffered to 
run out into the cavity in the ſand; it 1s 
then called crude iron. A vitreous mat- 
ter called flag, paſſes after the iron, and 
conſiſts of the ſtones added to facilitate the 
fuſion. Its colour is green, whitiſh, or 
blue, which it receives from a portion of 
the calx of the iron. The metal, thus 
obtained, has not the leaſt ductility. Me- 
tallurgiſts are not agreed concerning the 
cauſe of this property of caſt iron. Some 
think that it is owing to a portion of the 
vitreous matter ; others attribute it to part 
of the calx of iron not being reduced. 
Brandt ſuppoſed it to ariſe from arſenic, and 
Mr. Sage thinks that it is produced by 
zink. Bucquet conſidered caſt iron as iron 
not well reduced, and ſtill containing a por- 
tion of metallic calx interpoſed between its 
parts. Bergman, who made many experi- 
ments on iron, has proved, that the brittle- 
neſs of caſt iron depends on a certain quan- 
tity of foreign matter, which he ſuppoſed to 
be a peculiar ſubſtance, and 'called fiderite. 
It has been fince diſcovered, that ſiderite is 
a compound of iron and phoſphoric acid, 
and that it is likewiſe found in ſome kinds 
of malleable iron, as we ſhall hereafter ſhew.' 
Metallurgiſts diſtinguiſh ſeveral kinds of 
caſt iron, white, grey, black, &c. That 
| 53 which 
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which is of a grey brown, with blackiſh 
ſpots, is called ſpeckled iron. The white 
caſt iron is of the worſt quality, and ap- 
proaches to the character of ſemi-metals ; 
the grey is of an intermediate quality be- 
tween the firſt; and the black is the beſt, 
and affords iron of a good quality. 

The caſt iron is carried to be refined in a 
forge furnace, with a hearth rather hollow, 
in which a maſs of caſt iron, covered with 
a conſiderable quantity of charcoal, is placed, 
and the fire is urged by bellows, till the iron 
begins to ſoften. When it is in this ſtate, 
it is repeatedly ſtirred, in order that it may 
preſent a larger ſurface, that the portion of 
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5 iron which is in the ſtate of calx may be 
0 reduced. The metal by this operation is 
Wh likewiſe deprived of a portion of fiderite 


which remained in it, It is next carried to 
the hammer, to be wrought into the form 
of bars. The hammering, by bringing the 

arts of iron nearer together, facilitates the 
ſeparation of the ſiderite, and the portion of 
calx which the metal ſtill contained, and 
by that means completes what was left de- 
fective by the fuſion. This heating and 
hammering is repeated a number of times, 
till the iron has acquired the deſired degree 
of perfection. 19% +46] 

T'wo kinds of forged ironarediſtinguiſhed; 
ſoft iron and ſteel. Steel is the beſt, the hard- 
eſt, thefineſt, and thecloſeſt grained iron. Soft 

iron 
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iron approaches to ſteel in its qualities; its 

ain however is not fo cloſe, and when it 
is broken by bending backwards and for- 
wards, it draws out, and appears to be com- 
poſed of fibres. This fibre, or nerve, how- 
ever, is only produced by the manner of 
breaking, and does not appear at all when 
the ſofteſt iron is broken ſhort and ſuddenly; 
at the ſame time that iron of the worſt qua- 
lity will appear fibrous, if it be broken flow= 
ly and cautiouſly. The quality of iron may 
be eſtimated much better from its grain 
than from its fibres. Brittle iron has a large 
grain, which appears as if formed of ſmall 
ſcales. It is diſtinguiſhed into hot ſhort 
iron, and cold ſhort iron. The cauſe of 
this brittleneſs is at preſent known: the 
hot ſhort iron contains much more ſiderite 
than other iron, and the quantity of this 
martial phoſphoric falt is leſs and leſs in 
other iron, to the ſofteſt, which contains 
none at all, In order to ſeparate this falt 
from iron, and to determine its quality, the 
metal is diſſol ved in ſpirit of vitriol, anda white 
precipitate, conſiſting of ſiderite, ſubſides 
gradually, which is collected and weighed. 

Steel formed by forging, is ſcarcely ever 
perfect, and is beſides in ſmall quantity: 
but iron may be converted into ſteel by ar- 
tificial means. For that purpoſe ſhort bars 
of iron are incloſed in an earthen box or 
veſſel, filled with a cement, commonly com- 
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poſed of very combuſtible matters, ſuch as 
ſoot, or animal oil, to which is uſually ad- 
ded, aſhes, calcined: bones, marine ſalt, and 

fal-ammoniac. The box being well cloſed, 
is heated for ten or twelve hours, till the 
bars become white, and are ready to melt, 
In this operation the iron becomes purified, 
and is completely reduced by the aſſiſtance 
of the combuſtible matters with which it 
is ſurrounded ; the portions, which were not 
perfectly in the metallic ſtate, aſſume that 
ſtate; and the ſiderite is intirely decompoſed. 
As to the ſaline and earthy matters which were 
added, is not well known, whether they are 
of any advantage to the proceſs. Steel pre- 
pared in this manner 1s called cemented ſteel, 
and appears to be iron in the pureſt ſtate. “ 
Steel 


* At the time of this part of his work going to preſs, the 
Ingenious author does not ſeem to have been in poſſeſſion 
of the third volume of Bergman's opuſcula, as he certain. 
ly would not in that caſe have retained the doctrine of Mac- 

ver, reſpecting the nature of ſteel. Steel is found to con- 
ft of iron in an intermediate ſtate between caſt iron and 
iron which is ſoft, tough, and malleable. The iron run 
from ſome German ores is found to be good ſteel, when 
forged only to a certain point. Caſt iron, as Reaumur 
diſcovered, may be brought by cementation withanimal aſhes, 
into a ſtate reſembling ſteel, and by a longer continuation 
of the proceſs, it reſembles forged iron. This manage+ 
ment, however, is leſs effectual than the uſual method, pro- 
bably becauſe the impurities of caſt iron are not removed by 
TH it. The chief differences in iron, as Bergman, in his ad- 
674 mirable treatiſe, de Analyſi Ferri, teaches us, appear to de- 
wes pend on the preſence or abſence of plumbago. When caſt 
MYR ir on 
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Steel may be converted again into iron, 
by cementation with calcareous earth and 
lime, which appear to be proper ſubſtances 
to calcine part of it. no N: 

It is evident that all the preparations to 
which iron is ſubjected, are neceſſary only, 
becauſe that metal being more difficult to 
fuſe than the others, is never perfectly puri- 
fied by a ſingle fuſion, | 

There are ſome iron ores, particularly the 
black iron ore, as for example, that of the 
Iſland of Elba, in which this metal is ſo 
abundant, and ſo little altered, that noth- 
ing more is neceſſary than to melt it. It 
is ſufficient if theſe be ſoftened under the 
coal in the refining furnace, and conveyed 
from thence to the hammer. This is cal- 
led the Catalan method, and can only be 
uſed with ores that contain but a ſmall 
quantity of ſuch foreign matter as are capa», 
ble of being converted into ſcoriz. 

Spathoſe iron ores afford an iron ſo pure 
and ſo ſoft, that they are commonly called 
ſteel ores, 


iron is diſſolved in the vitriolic acid, the undiſſolved reſidue 
is found to conſiſt chiefly of this mineral. Steel in the 
ſame circumſtances affords leſs plumbago, and tough malle- 
able iron leaves ſcarcely any reſidue. It follows therefore, 
that caſt iron conſiſts of the metal combined with plumbago, 
which is a kind of ſulphur : ſteel is a more perfect iron, 
nearly as malleable in its ſoft ſtate as forged iron; but in 
its hard ſtate, as brittle as crude caſt iron. Pure forged 
iron is the metal itſelf alone, T. 
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The chemical properties of iron are very 
numerous, and in order that they may be 
the more perfectly underſtood, we ſhall con- 
ſider them as they exiſt in the pureſt ſteel. 

Steel expoſed to a leſs heat than ignition, 
aſſumes ſeveral ſhades of colour. It becomes 
ſucceſſively white, yellow, orange, red, vio- 
let, and laſtly blue, which colour remains a 
conſiderable time; but if the heat be raiſed, 
it changes to a diſagreeable water colour. 
Steel ſtrongly heated becomes red and ſpark- 
ling, afterwards appears of the colour of 
ſtrawberries ; and laſtly, very white and 
dazzling; it burns with a ſenſible flame. 
It does not melt but by an extreme heat. 
When thrown in filings in the midſt of a 
burning fire, or even through the flame of a 
taper, it ſuddenly takes fire, and produces 
very brilliant ſparkles. Theſe are fimilar 
to thoſe produced by the ſtroke of the fteel 
againſt flint, and if collected on a white 
paper, they are found to be metallic, and 
reſemble a kind of ſcoriæ. Common iron 
expoſed to the focus of the lens of M. De 
Trudaine, ſuddenly throws out inflamed 
and burning ſparkles. Macquer, who melt- 
ed ſteel and iron in this lens, obſerved, that 
ſteel was the moſt fuſible, which no doubt 
ariſes from the purity and homogeneity of 
this metal. Iron melted and ſuffered to 
cool ſlowly, takes a - peculiar cryſtalline 
form, as we have already obſerved. M. 

| Mongez 
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Mongez deſcribed it to be a erer or 
three or four ſides. 

The blow pipe, with vital air, cauſes! the 
filings of iron to burn as rapidly as the 
focus of the lens of the Garden de VInfant, 
If an iron wire turned in a ſpiral form, and 
terminated by a ſmall piece of lighted quick 
match, be plunged into a veſſel of vital air, 
the metal ſuddenly catches fire, and burns 
with a very remarkable degree of rapidity 
and deflagration. Steel, though very hard 
and refractory, is very eaſily calcined ; when 
it begins to grow red, it combines with the 
baſe of air, and burns without any apparent 
flame at that heat. A bar of iron kept red 
hot for a long time, becomes. covered with 
ſcales, which may be beat off with the ham- 
mer. In theſe however, the metal is onl 
partly calcined, ſince they are attractable by 
the magnet. A more perfect calx of iron is 
made, by expoſing filings of ſteel to heat under 
a muffel, when they become converted into a 
powder of a reddiſh brown, not attractable 
by the magnet, which is called aſtringent 
ſaffron of Mars. This martial calx differs 
according to the ſtate of the iron, and the 
degree of calcination it has been ſubjected to. 
Some aſtringent ſaffrons of Mars are of a 
yellow brown, others the colour of a cho- 
colate brown, and others of a beautiful red, 
ſimilar to carmine. The aſtringent ſaffron 
of „ expoſed to a very ſtrong heat, 
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melts into a blackiſh porous glaſs, which 


is partly reduced by ſlowly heating in cloſe 


veſſels. If it has been a ſhort time expoſed 
to the air, it gives out a certain quantity 
of cretaceous acid during its reduction, 


which ſhews that it attracts this acid from 


the atmoſphere. All the calces of iron 
have this character, in a greater or leſs de- 
gree; we have already pointed it out in the 
caſe of lead, in which the property is much 
more eminent. 6 * 
The aſtringent ſaffron of Mars is eaſily 


reduced with combuſtible matters. When 


mixed with a ſmall quantity of oil, and 
ſlowly heated in a crucible, it becomes 
black, and is ſtrongly attracted by the mag- 
net. This proceſs affords a very good kind 
of martial Athiops. 

The pureſt iron expoſed to moiſt air, 
ſoon loſes its metallic brilliancy, becomes 
covered with a pulverylent yellowiſh cruſt, 
of a lighter colour than the aſtringent ſaf- 
fron of Mars. This matter is uſually called 
ruſt, Common iron is much more ſubject 
to ruſt than ſteel; the more this metal is 
divided, the more rapid is its alteration by 
expoſure to air. In this manner the pre- 
paration, known in pharmacy under the 
name of aperitive ſaffron of Mars, is pre- 
pared. Steel flings are expoſed to. the air, 
and moiſtened with water, by which means 


they very quickly ruſt, The ſame proceſs 
with 
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with iron in the ſtate of Æthiops, is ſtill 
more expeditious. In this alteration: the 
metal is agglutinated, and forms maſſes 
which muſt be levigated before they can be 
employed in medicine. It was formerly 
thought that the ruſt of iron was produced 
by the air, but it is at preſent known, that 
this metal is calcined by water. My own 
experiments lead me to think, — the 
aperitive ſaffron of Mars is a combination 
of the calx of iron with the cretaceous 


acid. I have diſtilled the ſaffron of Mars 


in the pneumato- chemical apparatus, and 
obtained a large quantity of cretaceous acid. 
The iron was changed into a black powder, 
ſtrongly attracted by the magnet. M. Joſle, 
apothecary at Paris, has communicated to 
the Royal Society of medicine, a like pro- 
ceſs for quickly obtaining the martial 
Æthiops. He recommends igniting the ape- 
ritive ſaffron of Mars in a retort, to which 
a receiver, pierced with a ſmall hole, is 
adapted without luting; by this means the 
heat diſengages the cretaceous acid which 
Mr. Joſſe ſuffers to eſcape by the opening 
in the retort, and the iron remains pure. 
I have often cauſed the pure vegetable alka- 
1i to cryſtallize by this means ; the inſide of 
the receiver being previouſly melted with a 
ſolution of that ſalt : for the cretaceous acid 
of the iron, together with the cauſtic ve- 
getable alkali, forms that kind of —_— 
alt, 
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falt, which I have called chalk of pot-aſh, 
I have made many other experiments on the 


ruſt of iron, which are explained in one of 


my memoirs. (Memoires et Obſervations 
de Chimie, 1784.) and various experiments 
have convinced me that this matter is a true 
neutral ſalt, formed of the calx of iron and 
cretaceous. acid; for which reaſon I have 
given it the name of martial chalk, to diſ- 
tinguiſh it from the true calx of the metal. 
This falt is abſolutely the fame with that 
which Bergman calls aerated iron. This 
theory poſſeſſes the advantage of having been 
adopted by Macquer, and perfectly explains 
the cauſe why iron ruſts very quickly in a 


humid and impure air; why it becomes 


ruſted ſo quickly, and to ſuch a depth, in 
places where the air is vitiated by the reſpi- 
ration of animals, by combuſtion, by animal 
vapours, and in ſtables, neceſſary houſes, &c. 


Iron is the moſt alterable, by contact of air, 


of all merallic ſubſtances; and this altera- 
tion is not confined to its ſurface; bars of 
iron of conſiderable thickneſs, are often 
found to be ruſted quite to the middle. 
Cold water has a conſiderable action on 
iron, dividing it, and even diſſolving a part, 
according to the experiments of Mr. Mon- 


net; the purer the iron, and the more air 


the water contains, the larger is the quan- 


tity taken up. When iron filings have been 


agitated for ſome time in water, the metal 
| appears 
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appears to be extremely divided, and the 
turbid water, after decantation, depoſits a 
very black and ſubtle powder, called the 
martial Æthiops of Lemery. This powder 
muſt be carefully dried in a cloſe veſſel, by 
a mild heat, leſt the contact of the air ſhould 
ruſt it. The martial Athiops is ſtrongly 
attracted by the magnet, and is in the firſt 
ſtage of calcination by water. As this ope- 
ration is very long and delicate, many che- 
miſts have endeavoured to render it more 
eaſy in the practice. Rouelle employed the 
mouſſoirs de la Garaye for this preparation, and 
obtained a very fine /Ethiops in much leſs 
time than the proceſs of Lemery requires to 
afford it. I think that the proceſs of Mr. 
Joſſe, which is much more expeditious, 
may be advantageouſly ſubſtituted; and ſeve= 
ral other proceſſes for preparing Æthiops 
mineral are related in the following pages. 
Bars of ſteel heated, and ſuddenly plunged 
in cold water, acquire a very conſiderable 
degree of hardneis, and become brittle 
_ theſe qualities are ſo much the more emi- 
nent, in proportion as the ſteel was hotter, 
and the fluid in which it is plunged, colder, 
This operation is called tempering. | The 
degrees of hardneſs of ſteel may be varied 
at pleaſure; and it may likewiſe be eafily 
deprived of its hardneſs, by heating it to 
the ſame degree it had before the temper- 
ing, and ſuffering it to cool gradually. 7 
| | 1 effect 
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effect of the water appears to conſiſt in a 
change in the diſpoſition of the parts of the 
ſteel produced by the ſudden cooling, which 


impedes its cryſtallization. All metals are 


capable of acquiring hardneſs by the ſame 
proceſs. But this quality is the more ſen- 
ſible, accordingly as the metal is leſs fuſible; 
a property which iron poſſeſſes in a very low 
egree. 2 | 

It has been diſcovered about two years, 
that a ſtrong action is exerted between water 
and iron. M. Lavoiſier having expoſed 
iron with water in a glaſs veſſel, over mer- 
cury, obſerved, that the iron became ruſty, 
and the water was diminiſhed in proportion 
as the elaſtic fluid was diſengaged, which 
filled the ſuperior part of the apparatus. 
This fluid was inflammable gas; the iron 
had increaſed in weight, and was calcined. 
M. Lavoifier ſuſpected that water contains 
pure air, and that this ſubſtance being united 
to the iron, the inflammable gas, or other 
principles of the water, was diſengaged in 
the ſame proportion. He afterwards, made 
the experiment, in conjunction with M. 
Meuſnier, in a more decided manner, by in- 


troducing the vapour of water into a red 


hot gun barrel; he obtained T large quan- 
tity of inflammable gas; the inner part of 
the gun barrel became increaſed in bulk, 
and aſſumed a black, brittle, lamellated ap- 
pearance, ſimilar to the iron ore of — 
N , , 0 
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of Elba. The metal was increaſed in weight, 
and the addition, together with the weight 
of inflammable gas, correſponded perfectly 
with that of the quantity of water deſtroy- 
ed. The portion of iron calcined in this 
experiment, was found ſeparate from that 
which had not ſuſtained the ſame altera- 
tion; it formed an interior cylinder, thick- 
er, and of a texture colour, conſiſtence, and 
form, very different from that of the exter- 
nal part. The heat of red hot iron is neceſ- 
ſary, in order to ſucceed this experiment, 
becauſe it ſingularly favours the ſeparation 
of tae principles of the water by the metal, 
for which reaſon, when the gun barrel is 
not well ignited, and the water does not 
paſs in a ſtrongly elaſtic ſtate, -inflammable 
gas is not diſengaged, the water not being 
decompoſed; a want of attention to this 
circumſtance, has cauſed ſeveral philoſo- 
phers, who did not ſufficiently heat the iron, 
and introduced liquid water, to deny the 
decompoſition of that fluid, though its ana- 
lyſis, accurately made by this experiment, 
is confirmed by the ſyntheſis, as Meſſrs. 
Mongez and Lavoiſier have demonſtrated. 
There are many other circumſtances, in 
which water is thus ſeparated into its prin- 
ciples, and contribute to the production of 
many very important phenomena, as will 
be hereafter explained. 85 
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Iron, in its metallic ſtate, does not unite 
to earthy and ſtony matters ; but the calx of 
iron facilitates the vitrification of all ſorts 
of ſtones, and colours them either green or 
brown. The colour communicated by the 
calces of iron, are exceedingly various, ac- 
cording to the peculiar ſtate of the calces, 
which approach more or leſs to the me- 
tallic ſtate. Theſe calces have likewiſe 
the property of affording various degrees of 
conſiſtence to earths, with which nature or 
art has mixed them, by the aſſiſtance of 
water. 

Barytes, magneſia, and lime, have na evi- 
dent action on iron | 

The pure fixed alkalies, and the volatile al- 
kali, when diſſolved in water, act ſenſibly on 
this metal: after ſeveral days digeſtion the 
fluids become turbid, and afford a ſmall 
quantity of Æthiops, which falls down; a 
certain quantity of inflammable gas being 
at the ſame time diſengaged, as the che- 
miſts of Dijon have obſerved. This cir- 
cumſtance proves, that water contributes 
greatly to the effect. 

Iron is ſoluble in all the acids. M. Mon- 
net has obſerved, that oil of vitriol does not 
act on this metal, unleſs it be boiling. 
When this acid is diſtilled to dryneſs from 
iron, the retort is found to contain flowers 
of ſulphur ſublimed, and a white vitriolic 
mals, partly ſoluble in water, which, how- 

ever, 
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ever, does not afford cryſtals, becauſe it has 
been decompoſed by heat. If the vitriolic 
acid, diluted with two parts of water, be 
poured on iron filings, it diſſolves the metal 
very readily, without the aſſiſtance of exter- 
nal heat. The ſolution is attended with 
the diſengagement of a large quantity of 
inflammable gas, which may be made to 
detonate with a conſiderable noiſe, by ap- 
plying a lighted candle to the aperture of 
the veſſel, after having cloſed it for a ſhort - 
time with the hand. The inflammable gas 
burns with a reddiſh flame, and very often 
exhibits ſmall ſparkles, ſimilar to thoſe of 
iron filings. Macquer ſuppoſed, that the 
vitriolic acid in this combination diſen- 
gaged a large quantity of phlogiſton from 
the iron, and that the inflammable gas was 
derived intirely from the metal. This opi- 
nion appears to he founded on a circum- 
ſtance. formerly believed, viz. that inflam- 
mable gas might be extracted from iron 
alone, without addition, by the ſimple ac- 
tion of heat; but it is now proved, that 
iron does not afford inflammable gas by heat, 
but in proportion to the water or the moiſ- 
ture which may be preſent; and it is equally. 
proved, that the water added to the vitriolic 
acid in the preſent experiment, is the onl 

ſubſtance which produces the inflammable 
gas by its decompoſition. 1. Becauſe the vi- 
triolic acid, in a concentrated ſtate, affords 
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only ſulphureous gas. 2. In the concen- 
trated ſtate, it does not attack iron, with- 
out difficulty, and by the aſſiſtance of a 
ſtrong heat. 3. As ſoon as water is added, 
the action becomes much more rapid, and 
the production of inflammable gas takes 
place. 4. The quantity of concentrated 
vitriohc acid employed, 1s partly decom- 
poſed by the iron when water is not added; 

whereas, the acid intirely combines with 
the calx of iron, without ſuffering any de- 
compoſition when water is added to the ſo- 
lution. It is therefore the water which 
calcines the iron in this operation, as M. 
De la Place long ſince ſuſpected, and Meſſrs. 
Lavoiſier and Meuſnier have proved. 

In proportion as the diluted vitriolic acid 
acts on the iron, a portion of the metal is 
precipitated in a black powder, which Stahl 
ſuppoſed to be ſulphur, but M. Monnet 
found, on examination, to be martial Æthi- 
ops. The portion of black calx of iron 
produced by the water, appears to be ſuper- 
abundant to the ſaturation of the acid. 
When one part of the iron is combined with 
one part of the acid, though the latter be 
far from ſaturation, the ſolution ceaſes, and 
the metal is no longer acted on. M. Mon- 
net, who made this obſervation, remarks, 
that when water is poured on the mixture, 
the action of the acid commences again; a 
phenomenon which ariſes from the water of 

the 
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the ſpirit of vitriol being abſorbed by the 
martial vitriol already formed; and the 
portion of the acid, which is not yet ſatu- 
rated, having no power to act on the iron, 
till a new quantity of water begins the cal- 
cination of that metal. The vitriolic acid 
diſſolves more than half its weight of iron, 
and the ſolution filtered and evaporated, af- 
fords, by cooling, a tranſparent ſalt, of a 
beautiful green colour, cryſtallized in rhom- 
boids, called martial vitriol, or green cop- 
peras. 

Martial vitrio] is not made in the direct 
way, becauſe it is abundantly afforded by 
nature, and is eaſily extracted by art from 
martial pyrites. The pyrites being expoſed 
to air for a certain time, become decompoſ- 
ed by moiſture; a white effloreſcence ap- 
pearing on their ſurface, which, by ſolution 
in water and cryſtallization, is found to be 
vitriol. This decompoſition of pyrites, ac- 
cording to Stahl, depends on double affini- 
ties. Sulphur, a compound of phlogiſton, 
and the vitriolic acid, is not decompolable 
by water, nor by iron alone; but when theſe 
ſubſtances are united, the iron ſeizes the 
phlogiſton of the ſulphur, its acid uniting 
to the water, and diſſolving the metal. 
The pyrites, which are the leaſt ſuſceptible 
of effloreſcence; as for example, thoſe which 
are the molt brilliant, being roaſted to drive 
off a portion of the ſulphur they contain, and 
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afterwards expoſed to the air, readily efflo- 
reſce. The vitriol is ſeparated by waſhing, 
and the ſolution of this ſalt immediately de- 
poſits a certain quantity of iron, in the ſtate 
of ochre, for which reaſon the fluid is not 
evaporated, for the purpoſe of obtainin 
cryſtals, till this precipitate has fallen. 
Modern chemiſts think, that in the vitrioli- 
zation of the pyrites, the ſulphur which is 
in a ſtate of extreme divifion, combines 
with a portion of pure air, and forms oil 
of vitriol, which, being diluted by the 
vapours which float in the atmoſphere, 
unites with heat to the iron, and diſ- 
ſolves it. * The neceflity of the contact of 
air for the effloreſcence of pyrites, gives 
much force to this opinion ; and the moiſ- 
ture, which greatly favours the vitrioliza- 
tion, acts in this caſe as it does in the direct 
ſolution of iron; this is the cauſe of the 
inflammable gas which is diſengaged when 
the operation is made in a vacuum. 

Martial vitriol is of an emerald green, 
and has a very ſtrong aſtringent taſte; it 
ſometimes reddens ſyrup of violets, but this 
effect is not conſtant; its cryſtals contain, 
according to Kunckel and Monnet, more 
than half their weight of water; if it be 
heated briſkly, it liquifies like all ſalts, 
which are more ſoluble in hot than in cold 
water ; it becomes of a whitiſh grey by 
drying; if it be heated by a more violent 
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fire, a portion of its acid eſcapes under the 
form of ſulphureous gas, and the ſalt aſſumes 
a red colour, in which ſtate it is named 
colcothar. Martial -vitriol calcined to red- 
neſs, attracts the humidity of the air very 
ſenſibly, on account of a portion of vitrio- 
lic acid it contains. Martial vitriol diſtill- 
ed in a retort placed in a reverberatory 
furnace, affords firſt, water ſlightly acid; 
and when the heat is very ſtrong, the oil of 
vitriol paſſes over of a black colour, and 
exhaling a ſuffocating ſmell of ſulphureous 
vitriolic acid. Theſe characters depend on 
its being deprived of a part of its oxygi- 
nous principle which is fixed in the iron, 
according to the doctrine of the gaſes ; to- 
wards the end of the operation, the acid 
which comes over, takes a concrete and ery- 
ſtalline form, and is diſtinguiſhed by the 
name of glacial oil of vitriol. This experi- 
ment, deſcribed by Hellot, did not ſucceed 
with Baume, though it is admitted as cer- 
tain by moſt chemiſts. * When glacial oil 
of vitriol is diſtilled in a ſmall retort, it 
gives out ſulphureous gas, and comes over 
white and fluid; its concrete ſtate is there- 
fore owing to the preſence of this gas; it 
unites with water with noiſe and heat, ſul- 
phureous gas being at the ſame time diſ- 
engaged, The fuming oil of vitriol of 
Noorthauſſen is of this kind, and the 
concrete ſalt obtained from it by a gen- 
tle heat, of which I have given an ana- 
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lyſis in a memoir, to be publiſhed among 
thoſe of the Academy. 

The reſidue of martial vitriol, after diſtil- 
lation, is red, and ſimilar to colcothar. 
When waſhed with water, a white ſalt little 
known, and named ſalt of colcothar or 
fixed ſalt of vitriol, is ſeparated; a red inſi pid 
earth, which is a pure calx of iron, and is 
called ſweet earth of vitriol, remains be- 
hind. * 
Martial vitriol expoſed to the air be- 


comes yellowiſh, and covered with ruſt; 


the vital air being gradually abſorbed, cal- 
cines the iron more and more, ſo that it 
cannot remain united with the vitriolic 
acid. The ſolution of martial vitriol exhi- 
bits the ſame phenomenon, by the contact 
of the atmoſphere, and both may ſerve the 
purpoſe of an eudiometer. This falt is ſo- 
luble in twice its weight in cold, or in a 
leſs quantity of hot water; but as ſoon as 
the water is ſaturated, it appears turbid, by 
a quantity of ochre which ſeparates ; the 
fluid being filtered, and ſuffered to cool, 
affords rhomboidal cryſtals, of a pale tran- 
ſparent green ; the remaining fluid being 
again evaporated, affords a new quantity of 
cryſtals by cooling ; and when al the cry- 


ſtals have been obtained, that the ſolution is 
capable of affording, a mother water, of a 
blackiſh green, or brown yellow, remains, 
which is no longer capable of cryſtallizing; 
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this being evaporated by a ſtrong heat, and 
ſuffered to cool, appears to be a ſoft unctuous 
maſs, ſtrongly attracting the humidity of 
the air; when evaporated to dryneſs, it af- 
fords a greeniſh yellow powder, According 
to Monnet, the mother water of vitriol con- 
tains iron in the ſtate of a perfect calx: this 
chemiſt aſcertained the fact, by immediately 
diflolving, with the aſſiſtance of heat, a true 
calx of iron in the vitriolic acid; the ſolu- 
tien was brown, and incapable of cryſtalli- 
Zing. NNE 
| The calx of iron may be ſeparated from 
the mother water of vitriol, not only by the 
earth of alum, but likewiſe by copper and 
iron filings, which does not happen to per- 
fect martial vitriol. A well charged ſolu. 
tion of martial vitriol being expoſed to the 
air, is converted, after a certain time, into 
vitriol mother water, ſimilar to the forego- 
ing, by attracting the oxyginous principle of- 
the atmoſphere. | 
Martial vitriol is decompoſable by lime 
and alkalies : lime- water poured into a ſolu- 
tion of this ſalt, forms a precipitate in flocks, 
of a deep olive green; a portion of this preci- 
pitate is rediflolved in the lime-water, and 
communicates to it a reddiſh colour. I have 
communicated two Memoirs to the. Aca- 
demy, in the years 1777, and 1778, concern- 
ing the martial ' precipitate obtained by 
cauſtic and non-cauſtic alkalies, in which I 
have 
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have carefully deſcribed the phenomena of 
their precipitations, and the ſtate of the iron 
in the different circumſtances. I ſhall here 
relate the principal circumſtances relative to 
vitriol. Cauſtic fixed alkali precipitates the 
vitriolic martial ſolution in fo cks, of a deep 
pron, which are diſſolved again by the al- 
ali, and form a kind of martial tincture, of 
a beautiful red; when leſs of the alkali is 
added, the precipitate may be collected, and 
a blackiſh Æthiops is obtained; if it be 
dried quick! y in cloſed veſſels, without theſe 
two precautions, the iron quickly becomes 
ruſted, becauſe it is very much divided and 
moiſt. The vegetable alkali ſaturated with 
the cretaceous' acid, or chalk of ot-aſh, 
forms a precipitate of a greeniſh white co- 
lour, not diſſoluble in the alkali; this dif- 
ference ariſes from the preſence of the cre- 
taceous acid, which ſeizes the iron, in pra- 
portion as itſelf is ſeparated from the alkali 
by the vitriolic acid ; the pure or cauſtic 
volatile alkali, ſeparates from the ſolution 
of martial vitriol a precipitate of ſo deep 
a green, that it appears black; it is not 
ſoluble in the volatile alkali. By ſudden 
drying, without the contact of the air, it 
may be obtained black, and obedient to the 
magnet. The precipitate formed by con- 
crete volatile alkali, or ammoniacal chalk, is 
of a greeniſh grey: it is partly re- diſſolved in 
the ſalt, and communicates a red colour; an 
event directly contrary to what happens 
| | when 
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when the precipitations are made by fixed 
alkali.” N ” | 

Vegetable aſtringent matters, ſuch as nut- 
galls, ſumac, huſks of nuts, quinquina, cy- 
preſs nuts, logwood, tea, &c. have the 
property of precipitating martial vitriol in 
a black fecula: this precipitate, which 
cannot be miſtaken for iron, is ſo ex- 
tremely divided, that it remains ſuſpended 
in the fluid; the addition of gum arabic to 
the mixture, cauſes the iron to be perma- 
nently ſuſpended, and forms a black fluid, 
known by the name of ink. It is not well 
decided what happens during this experi- 
ment. Macquer, Monnet, and moſt che- 
miſts, conſider the precipitate of ink, as iron 
united to a principle of the nut-gall, which 
diſengages it from the acid; they ſeem to 
think that this principle is in an oily ſtate. 
M. Gioanetti, phyſician at Turin, has made 
many experiments on iron precipitated 
from its ſolutions by aſtringents. Theſe in- 
quiries, which are to be found in his Analy- 
ſis of the waters of St. Vincent, ſhew, that 
the precipitate is not attracted by the load- 
ſtone; that it becomes attractable by heating 
in a well cloſed veſſel; that it is ſoluble in 
acids, without efferveſcence ; that theſe ſo- 
lutions do not become black on the addi- 
tion of freſh galls, which ſhews that the 
iron is united to the aſtringent principle, 
and is in the ſtate of a kind of neutral ſalt. 
In the third volume of the Elements of 


Chemiſtry, 


K 254 wear, IP» Per 9 ens. 4m + 13, Ap pres + PT ET —— 32 * 2 
=> — * . „ 7 * * 4 
Y n — + 2 — 4 4 * — <= * 
I — — 0 — » * ” 


252 IRON, 


Chemiſtry of the Academy of Dijon, there 
is a ſeries of experiments on the vegetable 
aſtringent principle, which ſeem to aſſimi- 
late this ſubſtance to acids; in fact it red- 
dens blue vegetable colours, unites to alka- 
lies, decompoſes livers of ſulphur, diſſolves 
and appears to neutralize metals, decompo- 
ſes all metallic ſolutions with particular 
phenomena; riſes in diſtillation without be- 
ing deprived of its action on metals, and 
preſents a great number of other properties, 
concerning which, the order we have adopt- 
ed will not permit us to enlarge.“ 

The decompoſition of martial vitriol, by 
an alkali calcined with bullock's blood, is 
a phenomenon {till more difficult to be 
underſtood than the action of the nut-gall 
on this ſalt; the precipitate obtained is of a 
beautiful blue colour, and inſoluble in acids. 
This precipitate is called Pruſſian or Berlin 
blue, from the place of its diſcovery. 


* 'The valuable reſearches of the Academicians of Dijon 
on the aftringent principle well deſerve to be peruſed and 
ſtudied ; they conſiderably add to the labours of Meſſrs. 
Macquer, 7 and * on this im nt ſub- 
ject; the ſubject is however far from being exhauſted, and 
requires to be examined at large, eſpecially with the 
intention of diſcovering the nature of this ſingular princi- 
ple, which is formed in all vegetable aſtringent matters, 
and appears to be ſoluble in a great number of menſtrua, 
ſuch as water, acids, alkalies, oils, ſpirit of wine, ether, &c. 
See the Elemens de Chimie, theorique & pratique, etc. 
pour Servir aux cours publics de V Academie de Dijon, 
tome 3. page 403 to 421, Note of the author. 

N Stahl 
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Stahl reports that a chemiſt, named Dieſ- 
bach, having borrowed ſome fixed alkahi 
from Dippel to precipitate a ſolution of 
cochineal, mixed with a ſmall quantity of 
alum and martial vitriol, the latter gave 
him an alkali from which he had diſtilled 
his animal oil; the falt precipitated the 
ſolution of Dieſbach of a blue colour. Dip- 

el examined the cauſe of this precipitate, 
and by a leſs &mplicated proceſs, prepared 
the Pruffian blue, which was mentioned in 
the year 1710, in the publication of the 
Academy of Berlin, but without any detail 
reſpecting the operations. Several chemiſts 
laboured earneſtly to produce the ſame, and 
ſucceeded, But it was not till the year 1724, 
that Woodward publiſhed, in the Philoſo- 
phical Tranſactions, a proceſs for preparing 
this colouring ſubſtance. 

To form Pruftian blue, four ounces of 
nitre fixed hy tartar are mixed with an 
equal weight of dried ox's blood; this 
mixture is calcined in a crucible till it 
reſembles coal, and no longer produces 
any flame; a ſufficient quantity of water is 
then added to diſſolve all the ſaline matter, 
which is called phlogiſticated alkali, and 
is concentrated by evaporation ; two ounces 
of martial vitriol, and four ounces of 
alum, are afterwards diflolved in a pint of 
water; the ſolution of theſe ſalts is mixed 
with the alkaline lixivium, a blueiſh pre- 
Clpitate. 
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cipitate falls down, which is ſeparated by 
the filter, and marine acid being poured on 
it, it immediately becomes of a more beau- 
tiful and deeper blue, and is to be then dried 

by a mild heat, or by expoſure to the air. 
Many chemiſts have, fince the time of 
Woodward, attended to the theory anc 
preparation of Pruſſian blue. With regard 
to its preparation, it is now known that 
a great number of ſubſtances are capable 
of communicating to the alkali the pro- 
perty of precipitating iron of a blue colour, 
Geoffroy, in the Memoirs of the Acade- 
my for the year 1725, communicated this 
property to alkalis with all kinds of ani- 
mal coals, M. Baume affirms, that the 
phlogiſticated alkali may likewiſe be pre- 
pared by the coals of vegetable ſubſtances, 
provided a ſtronger heat be uſed. Spiel- 
man made it with bitumens, and Brandt 
with ſoot. The manufactories of Pru 
blue are become numerous, and each, as 
ſeems, tife different matters for their pre 
paration. M. Baunach informs us, that in 
Germany, the nails, horn, and ſkins of 
oxen are uſed. All animal matters do not, 
however, appear proper to phlogiſticate the 
alkali ; they have in vain attempted to pre- 
pare it with the gall of the ox, by a proceſs 
ſimilar to that which is executed with the 
blood. I obtained only an alkali, with pre- 
cipitated vitriol of a greeniſh white, and the 
preci- 
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precipitate was entirely ſoluble in marine. 

acid. ey 
Chemiſts have differed greatly on the 
theory of Pruſſian blue. Brown and Geoff- 
roy conſidered it as the phlogiſtic part of 
iron, developed by the lixivium of blood, 
and transferred to the earth of alum : the 
Abbe Menon imagined that it was the 
pureſt iron, diſengaged from every foreign 
ſubſtance by the phlogiſticated alkali : Mac- 
quer, in a Memoir which has juſtly de- 
ſerved the name of maſter-piece from every 
chemiſt, and is inſerted in the Memoirs of 
the Academy for the year 1752, has re- 
futed the opinions of theſe authors; he 
thinks the Pruſſian blue conſiſts of iron, 
combined with an exceſs of the inflamma- 
ble principle afforded by the phlogiſticated 
alkali, which this Jaſt obtained from the 
blood. He obſerves, 1. That Pruſſian 
blue, expoſed to the fire, loſes its colour, 
and becomes ſimple iron. 2. That this blue 
is not at all ſoluble in acids, however ſtrong. 
3. That alkalies are capable of diflolving 
the colouring matter of Pruſſian blue, and 
of becoming ſaturated therewith : for this 
purpoſe, an alkaline lixivium is to be heat- 
ed on Pruſſian blue, till it ceaſes to diſ- 
colour that pigment. This alkali, ſaturated 
with the colouring matter of Pruſſian blue, 
is found to be deprived of moſt of its 
properties; it is no longer cauſtic nor ef- 
ferveſcent 


Pg” 


256 IRON. 


ferveſcent with acids; among the earthy 


falts it decompoſes only the barytic; it pre- 
cipitates all metallic ſalts, and it ſeems that 


this decompoſition takes place by virtue of 


a double affinity, that of the acid on the 
alkali, and that of the metallic calx on the 
colouring matter united to the ſalt. An 
alkali in this manner, is capable of diſ- 
colouring the twentieth of its weight of 
Pruſſian blue, and is then ſaturated with 
the colouring matter; acids diſengage a 
ſmall quantity of blue fecula from it, and 
it immediately precipitates martial vitriol 
in the form of perfect Pruſſian blue. 

With regard to the alkali prepared in the 

uſual way, Macquer obſerves, that it is 
very far from being intirely ſaturated with 
colouring matter; and that, on this account, 
it firſt precipitates the ſolution of martial 
vitriol of a green colour: in fact, it is the 
portion of alkali which is ſaturated that pre- 
cipitates the iron of a blue colour; but the 


| portion which 1s not ſaturated precipitates 


the iron in the ſtate of ochre, which renders 
the blue precipitate green by the mixture of 
this laſt colour with yellow. In this inge- 
nious theory, the acid poured on the precipi- 
tate ſerves to diflolve the portion which is not 
in the ſtate of Pruſſian blue, and conſe- 
quently renders the colour of this laſt more 
intenſe; the alum added to the ſolution of 


vitriol faturates the alkali, which is. not 


charged 
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charged with colouring matter, and the 
earth of this ſalt, depoſited with the Pruſ- 
ſian blue, renders it leſs deep. As it is neceſ- 
ſary to pour an acid on the precipitate of 
martial vitriol, in order to render the Pruſ- 
fian blue more lively; this acid may be added 
to the alkali, before it is uſed to precipitate 
the iron, in which caſe the acid faturating 
the portion of pure alkali, does not unite to 
that which is charged with the colouring 
matter, and therefore leaves it capable of in- 
ſtantly forming a fine Pruſſian blue. This al- 
kali partly phlogiſticated by bullock's blood, 
may be fully ſaturated, by digeſting it on 
Pruſſian blue, till it ceaſes to deprive it of its 
colour. Macquer obſerved, that this alkali 
ſaturated with acid, is a good teſt to the pre- 
ſence of iron in mineral waters; but M. 
Baume has remarked, that the liquor itſelf 
contains a certain quantity of Pruſſian blue, 
which might be productive of etror: he 
therefore propoſes to digeſt it for a ſufficient 
time in a mild heat, with a ſmall quantity 
of vinegar, that it may depoſit all the blue 
matter it contains. 

Such was the admirable-ſeries of experi- 
ments made by Macquer on the Pruſſian 
blue; but this celebrated chemiſt was 
himſelf ſenſible how much remained to be 
done, eſpecially with reſpect to the nature 
of the colouring ſubſtance: he could not 
be perſuaded that it was pure phlogiſton, 

Vor. III. R becauſe 
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becauſe on that ſuppoſition it was difficult 
to determine how the iron, overcharged with 
that principle, became deprived of the pro- 
perty of obeying the magnet, and of ſolubi- 
lity in acids, which, according to Stahl, are 
conſequences of the preſence of phlogiſton 
in this metal. M. De Morveau is the firſt, 
who, in his excellent Diſſertation on phlo- 
giſton, has attempted to diſcover the nature 
of the colouring part of Pruffian blue. From 
two drachms of this compound he obtain- 
ed by diſtillation twenty-two grains of a 
yellow empyreumatic liquor, which cauſed 
an efferveſcence with aerated alkali, ſtrongly 
reddened blue paper,.and of which Geoffroy 

and Macquer, who likewiſe diſtilled Pruſſian 
blue, have made no mention. | 
Mr. Sage, in the year 1772, communicated to 
the Electoral Academy of Mentz, a Memoir 
on the phlogiſticated alkali, which he calls 
animal ſalt. The lixivium of the fixed alkali 
treated with blood, and digeſted on the Pruſ- 
fian blue, according to the manner of Mac- 
quer, is, as Mr. Sage affirms, a neutral falt, 
formed by the animal acid and fixed al- 
Kali, and affords, by ſpontaneous evapora- 
tion, cryſtals which are either cubical, oc- 
tahedral, or quadrangular priſms, terminat- 
ed by four ſided pyramids. This ſalt de- 
crepitates on charcoal, melts by a violent 
fire into a ſemi-tranſparent maſs, ſoluble in 
water, and proper to form Pruſſian 3 
| of 
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Mr. Sage thinks; that the acid which neu- 
tralizes the alkali in this ſalt, is the phoſ- 
phoric, becauſe when a mixture of alkali 
and bullock's blood are ſtrongly heated, 
it melts and emits acrid vapours, accompa- 
nied with white and brilliant ſparks, which, 
according to him, are burning phoſphorus. 
This opinion reſpecting the acid of the 
Pruffian alkali would be proved, if, on the 
one fide, phoſphorus were obtained by diſ- 
tillation with charcoal, which likewiſe would 
take place with reſpect to the Pruſſian blue; 
and if, on the other ſide, Pruſſtan blue could 
be formed by combining the fuſible or phoſ- 
phoric falt with baſe of vegetable alkali, 
with a martial ſolution: but as Mr. Sage has 
not related any experiments of this nature in 
his Memoir, his theory cannot be admitted. 
The chemiſts of the Academy of Dijon 
have adopted part of this laſt doctrine: in 
their Elements they conſider the phlogiſti- 
cated lixivium as a ſolution of a neutral ſalt; 
they adviſe the cryſtallizing it by evapora- 
tion, inſtead of parifying it by vinegar, as 
Baume propoſed. This falt is very pure ac- 
cording to them, and cauſes a detonatiort 
when thrown on nitre in fuſion: they have 
faid nothing concerning its decompotitions,, 
and the nature of its principles; they call 
It the cryſtallized Prufitan alkali. 


Bucquet having precipitated by the ma- 
tine acid, and filtered a lixivium prepared 
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for Pruſſian blue, obſerved, that this alkali 

though very clear, and apparently deprived 
of all the Pruſſian blue it might contain, 
nevertheleſs depoſited a blue powder. After 


having filtered it more than twenty times 


in the ſpace of two years, to ſeparate the 
Pruſſian blue which was depoſited after each 
filtration, he at laſt found, that the liquor 
was no longer capable of affording Pruſſian 
blue with the ſolution of martial vitriol. 

T have ſtill by me a ſmall portion of this 
lixivium, which has been prepared for near 
eight years: it is two years fince it has de- 
poſited any precipitate, but it has depoſited 
a light blueiſh covering on the ſides of the 
glaſs in which it is contained, and has itſelf 
preſerved a ſimilar colour. I have had occa- 
fion twice to obſerve this phenomenon, fince 
I firſt heard it mentioned by Bucquet, in 
his Lectures, and I think it is conſtant. 

The Duke de Chaulnes. ſhewed Macquer a 
phlogiſticated lixivium, which did not af- 
ford Pruſſian blue when previouſly mixed 
with an acid. This chemiſt ſuppoſes that 


it ariſes from its having been prepared in 


metallic veſſels. From the obſervation be- 
fore recited, Bucquet ſuppoſed, 1. That the 
Pruſſian blue is entirely contained in the 
alkali, which ſerves to precipitate it. 2. 
That acids alone are ſufficient to ſeparate it 
from the alkali. 3- That when this alkali, 
at the end of a certain time, has WR 
a 
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all the colouring matter it contains, it is 
no longer proper to form Pruſſian blue. 
The Journal de Phyſique for the year 
1778, contains obſervations on Pruſſian blue, 
by M. Baunach, apothecary at Metz, which 
greatly favour the opinion of Bucquet. After 
having deſcribed the proceſs employed in 
the manufactories in Germany to prepare 
Pruſſian blue, M. Baunach affirms, that the 
lixivium made in theſe manufactories by 
the fuſion of alkali, and of the hoofs, horns, 
and ſkins of oxen, precipitates all the me- 
tals, and even calcareous earth, of a blue 
colour. 'This alkali diffolves the metals 
after having precipitated them, and they 
may be ſeparated of a very beautiful blue 
colour by the marine acid. The fingular 
facts related in this memoir, ſuch as the 
diſtillation of Pruſſian blue, produced by 
this lixivium, which affords neither oil nor 
volatile alkali; the ſolubility of the blue pre- 
cipitate (formed by the marine acid, poured 
on this lixivium) in the nitrous acid; the 
calcareous earth found in ſolution in the 
latter acid, which diſcoloured the blue; a 
peculiar and phlogiſticated earth which he 
did not facceait in diſſolving. Do not theſe 
circumftances prove, that this blue is not 
of the ſame nature with that which is pre- 
cipitated from the common phlogiſticat- 
ed lixivium, in which Macquer diſcovered 
iron that could only come from the blood? 
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1 


Since theſe various inquiries into the na- 


ture of Pruſſian blue, Mr. Scheele has made a 


number of new reſearches, which, together 
with certain obſervations not yet mention- 
ed, tend greatly to elucidate the nature of 

this production. | | 
1. The Pruſſian blue of commerce, diſ- 
tilled with a naked fire, affords a very large 
quantity of inflammable gas, together with 
oil, concrete volatile alkali, and a ſmall 
quantity of acid phlegm. This gas burns 
blue like the inflammable air of marſhes; 
its ſmell is empyreumatic ; lime-water gives 
it the property of burning with a red colour, 
and of detonating with vital air, becauſe it 
abſorbs the cretaceous acid with which it was 
united, M. De Laſſone conſidered the gas of 
Pruſſian blue as a peculiar inflammable gas; 
Prufhan blue, after this analyſis, has the 
form of a blackiſh powder, obedient to the 
magnet. Before it takes this colour, it is 
of an orange colour, as M. De Morveau 
has obſerved: the laſt mentioned chemiſt 
even thought, that Pruſſian blue, after it 
has been converted to an orange colour by 
heat, might be uſeful as a pigment. | 
2. The volatile alkali heated on Pruſſian 
blue, decompoſes it, by ſeizing its colour- 
ing matter, and leaves the iron in the ſtate 
of ochre. Macquer announced this fact in 
the year 1752, Meyer, who ſucceeded him, 
gave 
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ve the name of tinging liquor to this vo- 
latile alkali, ſaturated with the colouring 
part of the blue, and adviſes the uſe of it in 
the analyſis of mineral waters. I have ob- 
ſerved, that when the cauſtic volatile alkali 
is diſtilled from Pruſſian blue, the fluid 
which paſſes over has not the property of 
giving a blue colour to menial ſolutions, 
whence it follows, that the colouring prin- 
ciple is not as volatile as the alkali. When 
a portion only of this ſalt is diſtilled over, 
the reſidue is of an olive green ; if this be 
diluted with diſtilled water and filtered, it 
is found to be charged with the colouring 
matter, and affords a very lively Pruſſian 
blue, when added to fnartial vitriol. 

In the year 1780, I diſcovered, that 
lime-water digeſted by a {light heat on Pruſ- 
ſian blue, diſſolves the colouring matter; 
the combination is quickly effected, the 
lime-water being coloured, and the Pruſſian 
blue aſſuming a ruſty appearance; ; the lime- 
water after filtration, is of a beautiful clear 
yellow colour, no longer capable of convert- 
ing ſyrup of violets to a green; no longer 
of an alkaline taſte, nor precipitable by the 
cretaceous acid; it does not unite with other 
acids, and in a Word, it is neutralized by 
the Pruſſian colodring matter, and affords, 
when poured on the ſolution of martial vi- 
triol, a very fine blue, which does not need 
an acid to enliven its colour. Mr. Scheele 
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ſpeaks of this Pruſſian lime-water, doubt« 


leſs without being previouſly acquainted 


with my experiments on the ſubject, though 
they were inſerted in my Elements of Che- 
miſtry, printed in the year 1781. He, as 
well as myſelf, conſiders this combination 
as the beſt of thoſe which have been pro- 
poſed as teſts of the preſence of iron, be- 
cauſe it does not contain Fruſſian blue ready 
formed. 

n fixed alkalies diſcolour the 
Pruſſian blue immediately in the cold. I 
have obſerved that a conſiderable heat is 
produced in theſe experiments ; that the 
alkalies in a ſtate of purity diſcolour a much 
greater quantity of Pruſſian blue than thoſe 


Which are ſaturated with cretaceous acid, 


and that they precipitate a large quantity 
of the blue with martial ſolutions. 

. I found that magneſia has likewiſe the 
property of diſcolouring Pruſſian blue, 
though much more weakly than lime- 
water. 

6. Pruſſian blue thrown in powder on 
melted nitre, produces ſome ſparkles, which 
denote that it contains a combuſtible mat- 
ter. 

. Pruſſian blue prepared without alum, 
becomes ſtrongly attracted by the magnet 
by a ſlight calcination; but the Pruffian 
blue. of commerce never acquires that pro- 
puny by he action of fire. Wo | 

| 8. Pruſſian 
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8. Pruſſian blue diſcoloured by alkaline 
matters, and in the ſtate of ochre of iron, 
re- aſſumes a blue colour when an acid is 
added: this circumſtance ſeems to depend 
on the whole of the colouring matter not 
being taken away by the firſt action of the 
alkalies, and that a portion is defended by 
the external ſtratum of ferruginous calx. 

All theſe facts ſhew, that the colouring 
art of Pruſſian blue is a peculiar acid, 
which ſaturates alkalis, and forms neutral 
ſalts; this opinion is adopted by many che- 
miſts, and in particular by Mr. Scheele, 
whoſe reſearches on this matter only re- 
main to be related. This celebrated chemiſt 
has proved by his experiments, 1. That 
a lixivium of blood, or phlogiſticated alkali, 
is decompoſed by the cretaceous acid of the 
atmoſphere, and that all the other acids 
ſeparate the colouring matter. 2. That 
this colouring matter is fixed and retained 
in the lixivium, by a ſmall quantity of iron, 
or of pure vitriol of iron. 3. That when 
it is diſengaged by acids in diſtillation, it 
fills the receiver with a vapour, which pre- 
cipitates the ſolutichs of iron of a blue 
colour. 4. That Pruſſian blue diſtilled 
without addition, as well as the lixivium of 
blood, affords, together with the colouring » 
matter, foreign products, which alter it, 
ſuch as ſulphur; and that the colouring 


matter cannot be had pure by this proceſs. 
: 5. That 
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That Pruſſian alkalies diſtilled with the 
vitriolic acid, precipitate a large quantity of 
Pruſſian blue, and afford a liquor charged 
with the colouring matter. The portion of 
blue precipitated in this operation depends 
on the iron diſſolved in theſe triple falts, or 
combinations of alkalies, colouring matter, 
and iron. 6. That the calx of mercury or 
red precipitate, ſeizes the colouring matter 
of Pruflian blue, by ebullition, in double 
their weight of water; and that if this 
mercurial Pruffian lixivium be diſtilled with 
the addition of iron and vitriolic acid, the 
iron reduces the mercury, and the acid diſ- 
engages the colouring matter ; this laft be- 
coming diſſolved in the water of the recei- 
ver, in proportion as it is diſengaged, and re- 
taining a portion of vitriolic acid. To ſepa- 
rate them, Mr. Scheele mixes a ſmall quan- 

_ tity of chalk with the liquor, and diſtills by a 
gentle heat: the colouring matter paſſes 
over in a ſtate of great purity, and as it is 
diſengaged in the form of an elaſtic fluid, 

| as M. Mongez alſo obſerved, it may be 
received in water by the affiſtance of tubes, 
or the pneumato-chemical apparatus, which | 
— already been often mentioned. 
After theſe reſearches concerning the af- 
finities of the colouring Pruſſian matter, its 
adherence with alkalies, and the method of 
obtaining it pertectly pure, Mr. Scheele, in 
a ſecond Memoir, inquires into the nature 
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of this ſubſtance, and its combinations with 
alkalies and metallic calces; and though 

his experiments are numerous, and very ac- 
curate, he does not prove that the colouring 
matter is a peculiar acid; on the contrary 
he proves, that it contains inflammable gas, 
volatile alkali, and a carbonaceous principle. 
He however has obſerved, that it poſſeſſes 
the property of coagulating ſoap, and pre- 
cipitating hepars; and he calls it the colour- 
ing acid, in a letter to Mr. Crell. M. De 
Morveau calls this ſubſtance by the name 
of Pruſſian acid, and diſtinguiſhes its ſaline 
combinations, according to his nomencla- 
ture, by the names of Pruſſites; as for ex- 
ample, Pruſſites of pot- aſh, of ſoda, &c. In 
a note by the tranſlator of Mr. Scheele, it is 
aſſerted, that this acid is decompoſed by 
the acid of nitre, and a proceſs of Mr. Weſt- 
rumb, to obtain the Pruſſian alkali in a ſtate 
of great purity, is given. It conſiſts in ſatu» 
rating cauſtic vegetable alkali with the co- 
louring matter, digeſting it on white lead, 

to deprive it of the hepatic gas it may con- 
tain, mixing it with diſtilled vinegar, and 
expoſing it to the ſun, as Meſſts. Scopoli 
and Father Bercia adviſed to precipitate the 
iron; after which two parts of rectified ſpirit 
of wine are added. The Pruſſian alkali is then 
depoſited in lamellated and brilliant flocks, 
which being waſhed in freſh ſpirit of wine, 


18 e dried, and diſſolved in diſtilled 


Water. 


- Fl 

\ WO -. * 4 232 I 1 - 
. "+ *. n i n ATC 5 «= — rats. "Jt = — 
res Bu r 2 — — 2 1 — — 
— 2 rr — — 2 
—— = 


— 


r 
jews > =, 
3. 


N 
8 5 - — - — 

1 pe 28 23 SDS 6 q — — 7 - * 

5.5% 9 * - : - qe non 

L 4 —— 224 . . 3 _ 0 8 TS r — 6. . 

b is. 3 * 4 —_ ITS — 8 8 © > ——_—_ 2 * to.” 2 " : 2 * 2 
5 TY 3 2 a — ; LED -- <2 Ro 7 — — * hy ad * . > Sa : 
J ĩᷣ „ ¼ ĩœꝓ' ¶ͤ—— = at 4 2 2 — 


. * 


r ISR po 


by 
— — 2. * - 


— 
— 


R 
G =- 
$-4, ©. 1. * PS D * 4 * 
. I Las of _ = . 2 
n 89 
2 — 2 C 
— 0 7 20 wes 
» <= rere 4 — 


1 


* 
7 
* 
24 
1 
. 4'9 
+381 
1 1 
4.18 
- 
. 


— 
hag Wnt 
. 


9 TS YES 1 
Y 2 2 3 
2 * 1 TA 8 

A — 12 © 3383 


. IP! e e 
| Wow 1 9 8 
* Sa LY n A. * LS 4 1 1 
IEP ITY ds >. os ne Ss 8 
2 . : „ — gt 5 
5 . 
W > en AS bs n * * hog 


* 
— 


— — 


— — 
* 2 
ODT I D's 

File” 
r 


. + ner ty & . b 
* — 4 . * 1 2 1 — 
Kn ad SES. ef I C 
ECC 
n A SY = 
eee % ——— 0 


268 n 


water. Mr. Scheele, three months after Mr. 
Weſtrumb, forwarded to Mr. Crell an analo- 
gous proceſs for obtaining in proof liquor, 
which might be depended on as a teſt of 
the preſence of iron. 

Martial vitriol decompoſes nitre very rea- 
dily. This decompoſition is partly due to the 
vitriolic acid, which uniting with the alkali 
of nitre, diſengages the acid of that alt; 
but it is likewiſe in a great meaſure occa- 
ſioned by the re- action of the iron on the 
latter acid, If martial vitriol ſlightly dried 
be taken for this experiment, a conſiderable 


2 
* 


quantity of nitrous acid, very red and fu- 


ming, is obtained; the reſidue, by lixivia- 
tion, affords viteiclated tartar and fixed alka- 
line falt; the mild earth of vitriol, re- 
mains on the filter: but if ſtrongly calcined 
vitriol be made uſe of, together with nitre 
which has ſuffered fuſion, the product ob- 
tained is very inconſiderable. This product 
conſiſts of two liquors; the one of a dark, 
and almoſt black colour, floats on the ſur- 
face of the other, which is red and pon- 
derous; for which reaſon M. Baumè con- 
ſidered this liquor as a kind of oil: there 
afterwards paſſes into the neck of the retort, 
a white ſaline maſs, which attracts the hu- 
midity of the air, and is ſoluble with heat, 
and great rapidity in water, emitting a ſtrong 
ſmell of ſpirit of nitre, and very thick red 
vapours : this ſolution ſaturated with fixed 


vegetable 
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vegetable alkali, affords vitriolated tartar z. 
the white maſs therefore is merely oil of. 
vitriol rendered concrete by a portion of 
nitrous gas. 

The heavier liquor in the receiver does 
not, on examination, appear to differ from 
Glauber's ſpirit of nitre ; but the lighter li- 

uid which floats above it, being mixed 
with oil of vitriol, produces a ſtrong effer- 
veſcence, and ſometimes a dangerous explo- 
ſion; almoſt all the nitrous acid is diſſipat- 
ed, and the oil of vitriol takes a concrete 
and cryſtalline form. Bucquet, who com- 
municated this diſcovery to the Academy, 
had before obſerved, that the concrete oil. 
of vitriol obtained in this diſtillation, emits 
red nitrous vapours when diflolved in water; 
he ſuppoſed that this acid owes its ſolid 
form to the preſence of nitrous gas, and in 
order to aſcertain the truth of this conjec- 
ture, he attempted to mix the brown black 
iſh nitrous acid which floats over the red li- 

quor with very concentrated oil of vitriol ; 
but at the very inſtant of the mixture of theſe 
two fluids, a commotion was excited, of 
ſo ſtrong a kind, that the ſpirit of nitre, 
poured on the vitrialic acid, was thrown 
with conſiderable noiſe to a great diſtance, 
the perſon who made the mixture was 
covered with the acid, and a large quantity, 
of red and inflamed pimples inſtantly roſe 
on his face, which ſuppurated like thoſe of 
the 
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the ſmall-pox; the oil of vitriol ſoon be- 


came concrete, and abfolutely fimilar to 
that which is obtained in the diſtillation 
we have deſcribed, From this fact it ap- 
pears, that the acid may become conerete 
as well by imbibing nitrous, as ſulphureous 

8. 2 8 | 5 

The reſidue of the diſtillation of nitre 


with martial vitriol calcined to redneſs, is 


merely aſ coria of iron, from which a very 
ſmall quantity of vitriolated tartar may be 
obtained by waſhing.  ' 

The ſolution of martial vitriol is not al- 
tered by inflammable gas, becauſe the baſe 
of this elaſtic fluid has lefs affinity with the 
oxyginous principle than iron, as we have 
feen in the hiſtory of the decompoſition of 
water. M. Monnet has however obſerved, 
that hepatic gas communicates to vitriolic 
mother water the property of affording cry- 
ſtals. 4 

Liver of ſulphur precipitates martial vi- 
triol of a blackiſh colour; the precipitate 
is a kind of martial pyrites. 

The nitrous acid is very rapidly decom- 
poſed by iron, which diſengages a large 
quantity of nitrous gas, eſpecially if the acid 
made uſe of be concentrated, and the iron in 
a ſtate of diviſion : this metal is quickly 
calcined by the oxyginous principle it ſeizes 
from the nitrous acid; the ſolution is of a 
brown red, and depoſits calx of iron at the 

end 
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end of a certain time, eſpecially if in contact 
with the air. On the addition of more iron 
the acid diſſolves it, as Stahl has obſerved, 
and the calx of iron before held in ſolution 
is precipitated ; nevertheleſs, when a weak 
nitrous acid is uſed, and iron in pieces, a 

more permanent ſolution may be obtained, in 
which the metal adheres more ſtrongly to the 
acid. This laſt combination 1s greeniſh, and 
ſometimes of a bright red; both ſolutions be- 
come turbid by evaporation, and depoſit mar- 
tial ochre of a reddiſh brown; but if the lat- 
ter be ſtrongly concentrated, inſtead of afford- 
ing cryſtals, it takes the form of a reddiſh 
jelly, which 1s only in part ſoluble in water, 
the greateſt part precipitating. If the nitre 
of iron be kept heated, red vapours, in large 
quantities, are diſengaged, the magma be- 
comes dry, and affords a calx of a briek duſt 
red colour; this magma, by diſtillation in a 
retort, affords a ſmall quantity of fuming ni- 
trous acid, much nitrous gas, and atmoſphe- 
ric mephitis. Vital air cannot be obtained, 
becauſe the iron retains all the oxyginous 
principle of the acid; the calx which re- 
mains after the diſtillation of nitre of iron, 
is of a lively red, and may afford a good co- 
lour for painters, &c. The nitrous foln- 
tion of iron, however concentrated, did not 
appear to afford a precipitate by the addition 
of diſtilled water; alkalies decompoſe it 
with different phenomena, according to their 
nature 


nature; cauſtic vegetable alkali precipitates 
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it of a light brown colour; the mixture 
paſſes very quickly to a blackiſh brown, 
and much deeper than the colour of the firſt 
ſolution. This phenomenon ariſes from the 
portion of the precipitate diſſolved by the 
alkali, though the quantity be very ſmall ; 
cretaceous vegetable alkali ſeparates a yel- 
lowiſh calx, which quickly becomes of a 
beautiful orange red; if the mixture be agi- 
tated, an efferveſcence takes place, the preci- 
pitate is re-diſſolved in much greater abun- 
dance than that produced by the cauſtic 
alkali. M. Monnet took notice of this 
phenomenon, and has with juſtice attribut- 
ed it to the gas which is diſengaged. The 
ſolution of iron by fixed alkali, 1s called 
the martial alkaline tincture of Stahl, and 
of a very beautiful red. M. Baume recom- 
mends a nitrous ſolution of iron, which 1s not 
highly charged, to be uſed for the preparation 
of this tincture: . Stahl, on the contrary, 
adviſes a very ſaturated ſolution. M. Mon- 
net has obſerved, that a yellow ſolution af- 
fords a very large quantity of precipitate, 
which is not reſoluble by the alkali, and 
does not give the colour expected in the 
martial tincture; while a red ſolution im- 
mediately produces it with the ſame alkali. 
The martial alkaline tincture of Stahl loſes 
its coldur at the end of a certain time, and 
depoſits the calx of iron it contains; it may 

be 
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be decompoſed by the addition of an acid; 
the nitrous acid ſeparates a calx of a brick- 
duſt colour, which is ſoluble in acids, and 
is called Stahl's aperitive ſaffron of Mars: 
pure or cauſtic volatile alkali, precipitates 
the nitrous ſolution of iron of a deep, and 
almoſt black green; ammoniacal chalk re- 
diflolves the iron which it ſeparates from the 
acid, and aſſumes a more hvely red colour 
than the tincture of Stahl. This ſolution of 
iron by the cretaceous volatile alkali, may 
be uſed to great advantage in caſes wherein 
a powerful tonic and ſolvent medicine is 
required. | GE 
The nitrous ſolution of iron highly ſatu- 
rated, and red, afforded me but a very ſmall 
quantity of Pruſſian blue, by the addition 
of an alkali ſaturated with the colouring 
matter, I obtained only a blackiſh preci- 
pitate, which was re-difſolved by the marine 
acid; the liquor had then a green colour. 
M. Marett, ſecretary to the Academy of 
Dijon, has communicated to the Royal So- 
ciety of Medicine, a proceſs for making 
martial Æthiops very expeditiouſly ; it con- 
ſiſts in precipitating the nitrous ſolution of 
iron by the volatile cauſtic alkali, and quicx- 
ly waſhing and drying the precipitate. M. 
D'Arcett, who was appointed by the laſt 
mentioned ſociety, to examine the proceſs of 
M. Marett, did not conſtantly obtain the 
ſame reſult. In my Memoirs on martial 
Vor. III. S precipitate, 


* | 

4 274 IRON. 

5 precipitate, I have determined the caſes in 
7 which the experiment of M. Marett ſuc- 
i ceeds, and thoſe in which it fails. To obtain 
3 this Æthiops it is neceſſary, 1. That the 
5 ſolution of iron be recently made in the 
1 cold, with a weak nitrous acid, and iron not 
8 much divided. 2. That the volatile alkali be 
3 recently prepared exceedingly cauſtic, and 
be eſpecially that it be deprived, by ſtanding, of 
lh the ſmall portion of calcareous earth, and 
"8 blackiſh combuſtible matter which it uſually 
* carries up from the ſal- ammoniac and lime. 
. 3. That the precipitate be immediately ſe- 
4 parated from the liquor, and quickly dried 
iÞ in cloſed veſſels. Notwithſtanding all theſe 
. precautions, the precipitate is not always 
iP intenſely black, but inclines towards a 
5 brown, and riſes up in the form of ſcales, 
{Ii whoſe inferior ſurface is- blackiſh ; which 
. ſhews that it is the contact of air which 
5 ſlightly ruſts the ſuperior ſurface. I have 
14 obtained a more beautiful Æthiops, and 
1 with greater certainty, by precipitating the 
5 marine and the acetous ſolution of iron 
a by cauſtic fixed and volatile alkalies, and 
5 quickly drying the waſhed precipitates in 
of cloſe veſſels; but I think, notwithſtanding, 


that theſe Æthiops, however pure they may 
be ſuppoſed, always retain a ſmall part of 
their precipitants, and their original ſol- 
vents, as M. Bayen has obſerved concern- 


ing the precipitates of mercury; and that 
they 
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they cannot be employed in medicine with 
the ſame certainty as thoſe heretofore de- 
ſcribed. M. D' Arcett, in his report to the 
Royal Society of Medicine, concerning the 

roceſs of M. Marett, has communicated a 
proceſs of M. Crohare, for making Æthiops 
martial. This apothecary, who is well 
known by the many chemical experiments 
he has ſkilfully made, prepares this medi- 
cine by boiling water, acidulated by a ſmall 
quantity of nitrous acid, on filings of iron 
the metal becomes immediately very minute 
ly divided, and affords much Æthiops. But 
I think that the proceſs of M. Jofle is prefer- 
able to every one of theſe, on account of its 
facility in practice, and the confidence with 
which its product may be uſed. 

As iron is often uſed for obtaining nitrous 
gas, it is of conſequence to take notice, in 
this place, that the gas is never the ſame, 
but differs greatly, according to the various 
circumſtances of the ſolution ; the nature 
of the acid more or leſs charged with 
mephitis, or the oxigynous principle ; the 
ſtate of the iron, 'more or leſs greedy of that 
principle ; the various temperatures, &c. 
In general gas, prepared by this proceſs, 
always contains a conſiderable quantity of 
mephitis; becauſe the iron is a body which 
abſorbs the oxigynous principle very ſtrong- 
ly, and ſeizes different quantities according 
to its nature and its metallic ſtate. The ef- 
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fects of the gas, diſengaged by means of 
this metal, are therefore uncertain when 
applied to eudiometrical reſearches. This 
truth, which is applicable to all bodies 
that ſeparate the nitrous gas from the acid 
of nitre, ſhews how little the trials of 
air by eudiometers with nitrous gas are 


to be depended on. Experiments of this 


nature made with liver of ſulphur are much 
preferable. \ 

The muriatic acid, diluted with water, 
diſſolves iron with rapidity, and diſengages 


a large quantity of inflammable air, pro- 


duced by the decompoſition of the water, 
as happens when this metal is diſſolved in 
ſpirit of vitriol. It was formerly thought 
that the inflammable gas produced by the 
action of iron on the muriatic acid was dif- 


ferent from that which is diſengaged by 


the vitriolic acid : it was thought that this 
Elaſtic fluid was one of the principles of the 
muriatic acid ; but the diſcovery of the de- 
compoſition of water by iron, renders it more 
probable that this acid, whole nature is yet 
unknown, is not the cauſe of the produc- 
tion of inflammable gas, but that it ariſes 
from the water. The. ſolution of iron by 
the muriatic acid is attended with much 
heat, which continues with the ſame force 
till the acid is ſaturated; a proportion of the 
iron 1s precipitated in a true /Ethiops, as hap- 


pens 1n all the other ſolutions after filtra- 


tion ; 
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tion: this ſolution is of a green colour, in- 
clining to yellow, and is much more perma- 
nent than the two preceding ſolutions; when 
preſerved in a well topped phial, it does not 
depoſit iron. I have kept a ſolution of this 
nature for eight years, which has depoſited 


only a very ſmall quantity of powder, of a 


pale yellow : but if, on the contrary, it be 


_ expoſed to the air, almoſt all the iron it con- 


tains is precipitated in a few weeks, and 
this precipitate is of a lighter colour in pro- 
portion as the acceſs of the air is the eaſier. 
It is now proved that this precipitation, 
which takes place equally in all the other 
ſolutions of iron, is produced by the baſe 
of vital air abſorbed by the metal, which 
becomes calcined more and more, as I ſuſ- 
pected in the year 1777. See my Memoires 
de Chimie. 15 Ay 

Stahl affirmed, that in the combination of 
iron with the muriatic acid, the acid'afſumed 
the characters of that of nitre ; but this fact 
has not been obſerved by any other chemiſt, 
It ſeems that Stahl depended only on the 
yellow colour of this ſolution, and the 


ſmell it emits; a ſmell which, in fact, dif- 


fers in ſome reſpects from that of ſpirit of 
falt, and approaches to that of the aerated 
muriatic acid. | 

The ſolution of iron by the muriatic acid 
does not cryſtallize regularly by evapora- 
tion, M, — obſerved, that if 
| 3 it 
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it be ſuffered to cool when it has acquired 
the conſiſtence of ſyrup, it forms a kind of 
magma, in which may be ſeen needle- 
form flat cryſtals, which are very deliqueſ- 
cent. This magma melts by a very gentle 
heat, and ſeems to deſerve the name of 
butter of iron; a greater heat decompoſes 
it, though leſs readily than martial nitre, 
and it aſſumes the colour of ruſt when it is 
dry; the muriatic acid is diſengaged from it, 
and may be obtained by diſtillation it carries 
up with it a ſmall quantity of calx of iron, 
according to the, obſervation of Brandt. 
The Duke D'Ayen, in one of the four ex- 
cellent memoirs he communicated to the 
academy, reſpecting the combinations of 
acids with metals, has very minutely ex- 
amined what paſſes in this decompoſition 
of the muriate of iron. The operation 
afforded very ſingular products: a mild 
heat diſengaged a phlegm flightly acid; 
the muriatic acid then became concentrated, 
and its gas, which is much more volatile 
than water, was partly fixed by the iron: 
a much ſtronger heat raiſed a portion of this 
acid with a ſmall quantity of iron, and cry- 
ſtals were formed in the receiver, which were 
not deliqueſcent ; very tranſparent. cryſtals 
in the form of blades of razors, which de- 
compoſed the light in the manner of the beſt 
priſms, and exhibited very beautiful tinges 
of red, yellow, green, and blue, were at the 


ſame 


9” 
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ſame time ſublimed to the upper part of the 
retort ; at the bottom there remained a ſtyp- 
tic and deliqueſcent ſalt, of a brilliant co- 
lour, and foliated texture, which pgrfe&aly 
reſembled that kind of talc, in large plates, 
which is improperly called Muſcovy glaſs. 
This laſt falt, expoſed to a violent heat in a 
ſtone-ware retort, was decompoſed, and af- 
forded a ſublimation ſtill more aſtoniſhing 
than the former products; it was an opake 
matter truly metallic, which, when examined 
by the microſcope, exhibited regular cryſtals, 
or ſections of hexagonal priſms, which the 
Duke D'Ayen compares to the pieces inlaid 
in floors: theſe cryſtals were as brilliant as 
the moſt highly poliſhed ſteel, and were 
ſtrongly attracted by the loadſtone. They 
conſiſted therefore of iron reduced to the 
metallic ſtate, and ſublimed.* 

Art appears here to imitate nature, which 
ſublimes iron by volcanic fires, in the form 
of brilliant and well poliſhed lamine, reſem- 
bling ſteel; ſuch at leaft appears to be the 
origin of the ſpecular iron ore, and of that 
of Volvic, which, according to the valuable 


* have in my poſſeſſion a black ore of iron, which ex- 
hibits very brilliant ſmall laminz, of half a line in breadth, 
whoſe form neat approaches to that of the cryſtals obtain- 
ed by the Duke D*Ayen; they are ſmall very thin ſcales, of a 


very brilliant iron grey colour, placed ſlopewiſe, fo as to in- 
terſect each other in every direction, and are diſperſed on a 
reddiſh opake quartz, or a kind of coarſe jaſper : this beau- 
tiful ſpecimen came from Lorrain 
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obſervations of M. De L'Arbre, phyſician 
at Riom, is always found in the clefts of 
layas. 

From theſe details we may perceive how 
rich the ſcience of chemiſtry is in curious 

henomena, and what a fund of diſcovery 

1s held forth to ſuch as perform experiments 
with all the accuracy of the Duke D'Ayen. 
We muſt not forget to obſerve, that this 
reduction of iron favours the doctrine of 
gaſes, and that we may perhaps obtain ſimi- 
lar reſults from many other metallic ſolu- 
tions treated in the ſame way. . 

The muriatic ſolution of iron, like all other 
martial ſolutions, is decompoſed by lime 
and alkalies; but the precipitates are leſs al- 
tered, and may be caſfily reduced, eſpecially 
ſuch as are produced by the addition of 
cauſtic alkalies. I have before obſerved, 
that this combination affords the pureſt 
ÆEthiops by precipitation; the liver of ſul- 
phur, hepatic gas, and aſtringents, decom- 
poſe it like the two others. Laſtly, Pruſ- 
fian alkalies and Pruſſian falts precipitate a 
beautiful blue powder, | 

Water charged with the cretaceous acid, 
eaſily diflolves iron: to form this combina- 
tion, nothing more need be done, than to add 
iron filings to the acid fpirit of chalk, and 
leave the mixture in digeſtion for ſome 
hours ; this fluid, when filtered, has a pene- 
trating and rather ſtyptic taſte. Meſſrs. 
Lane and Rouell haye taken notice of this 


proper ty | 
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property in the cretaceous acid. Bergman, 
who calls this combination aerated iron, 
affirms, that when expoſed. to the air, it be- 
comes covered with a pellicle of rainbow co- 
lours; that it is decompoſed by the pure 
alkalies, but that theſe ſalts, when aerated 
or cretaceous, do not produce the ſame 
effect. This ſolution converts the ſyrup of 
violets to green, and affords very brilliant 
Pruffian blue with the calcareous Pruſſites; 
it affords a precipitate of martial ochre when 
left expoſed to the air, or when heated: this 
combination may be called martial chalk. 
Iron has a ſtrong tendency to unite with the 
cretaceous acid, and nature very frequently 
preſents it in this ſtate. The muddy iron ores 
and ſpathoſe iron, appear to be entirely form- 
ed by this combination; ferruginous mine- 
ral waters often contain iron in the ſtate of 
martial chalk, This ſalt ſeparated from the 

water and dried, is ſcarcely ſoluble in that 
fluid, but it difſolves in a large proportion in 
the cretaceous acid ſpirit; from which it is 
precipitated, in proportion as the acid is vola- 
tilized. The action of the ſedative and 
fluor acids on iron is not known. 

This metal decompoſes vitriolic falts very 
readily, and in particular the vitriol of pot- 
aſh, and the vitriol of ſoda. I have treated 
theſe ſalts with iron in a crucible, and have 
found them to be in the hepatic ſtate. The 
lixivium of this kind of hepar, is of a very 

deep 
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deep green; a few drops of acid cauſed the 
colour to diſappear very quickly. The 
greateſt part of the iron calcined by the 
oxyginous principle of the vitriolic acid, 
remains without diſſolving in the lixivium, 
and acids diſengage a large quantity of he- 
patic gas from this calx. | 

Iron cauſes nitre to detonate. When equal 
parts of ſteel filings, and very dry nitre, are 
thrown into a well ignited crucible, a very 
rapid commotion 1s excited, after a little 
time, and a great number of brilliant ſparkles 
fly out of the crucible. When the detona- 
tion is ended, the crucible contains a reddiſh 
calx of iron, of which a ſmall portion is 
combined with the alkali ; water diffolves 
the alkali, and the martial calx remains on 
the filter. This is called Zwelfer's ſaffron of 
Mars, and is of a yellowiſh red, ſcarcely 
ſoluble in acids; the alkali ſeparated by the 
lixiviation, is cauſtic, according to moſt 
chemiſts, who think that metallic calces a& 
like pure lime on this ſalt, charged with 
the cretaceous acid.“ 


* Tt muſt be obſerved, that ſince the promulgation of 
the theory of Dr. Black, reſpecting the cauſticity of lime 
and alkalies, the neceſſary experiments have not been made, 
to aſcertain this parity of action between lime and metal- 
lic calces ; nothing can therefore be ſaid reſpecting this, 
till ſuch experiments have been made. Note of the Author. 
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Iron decompoſes ſal- ammoniac, or ammo- 
niacal muriate, very readily: two drachms of 
ſteel filings triturated with one drachm of 
ſal- ammoniac, diſengage alkaline gas. Buc- 
quet, who diſtilled this mixture in the 
pneumato- chemical apparatus, with mer- 
cury, obtained fifty- four cubic inches of an 
aeriform fluid, half of which was alkaline 
gas, and the other half inflammable gas. 
Four ounces of the ſame filings, and two 
ounces of ſal-ammoniac, diſtilled in the re- 
tort with the common receiver, afforded 
about two drachms of alkaline ſpirit, con- 
taining a ſmall quantity of iron, which was 
ſoon after depoſited in the form of ochre ; 
the refidue of theſe operations was martial 
muriate. The decompoſition of ſal-ammo- 
niac by iron, is a conſequence of the facility 
with which this metal unites with the mu- 
riatic acid, which is proved by the diſ- 
engagement of inflammable gas obſerved 
in this experiment. A falt is prepared for 
medical uſes, with ſal-ammoniac and iron, 
which is called martial flowers of ſal-am- 
moniac, or ens martis. One pound of ſal- 
ammoniac in powder, and one ounce of iron 
filings are mixed together. "The mixture is 
expoſed in an earthen veſſel, covered with a 
veſſel of the ſame kind, to a heat capable of 
igniting the lower part of the apparatus: 
in five or fix hours a yellow matter is ſub- 
limed, which is preſerved in a bottle: this 

/ | | nnd. 
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is the martial flowers, and conſiſts moſtly 
of ſal- ammoniac ſublimed, with a ſmall 
quantity of calx of iron. As this metal 
decompoſes ſal-ammoniac very readily, it 
muſt only be employed in ſmall quanti- 
ties, in order that the greateſt part of the 
ſalt may ſublime in its proper ſtate. The 
portion of martial calx which is volatilized, 
colours the ſal-ammoniac ſublimed at the 
ſame time. 

Calx of iron decompoſes this ſalt more rea- 
dily than the metal itſelf, ſince it diſengages 
the volatile alkali in the cold. The alkali ob- 
tained by diſtillation is very fluid and cauſtic. 
I have obtained volatile alkali, which made 
a ſlight efferveſcence with acids, by diſ- 
tilling ſal-ammoniac with half its weight 
of aperitive ſaffron of Mars, or martial chalk; 
in this experiment the cretaceous acid diſ- 
engaged from the iron, unites with the vola- 
tile alkali, and rendered it efferveſcent. 

Iron is altered by inflammable gas, but 
this change, which is very ſenſible with 
reſpe& to colour, has not been examined in 
other reſpects. The calx of iron is not de- 
compoſed by this gas: which has leſs affinity 
with the oxyginous principle than the me- 
tal has, as is proved by the AA 7 
of water by means of fire. 

Sulphur combines rapidly with iron : a 
mixture of iron filings and ſulphuri in powder, 
moiſtened with a ſmall quantity of water, 
becomes hot in a few hours, at which time 

it 
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it ſwells up, its parts adhere together, it 
abſorbs the water, breaks with a pereep- 
tible noiſe or crackling, and emits' aqueous 
vapours, attended with a very manifeſt he- 
patic odour, ſlightly reſembling that of in- 
flammable gas. If the mixture be made in 
a large quantity, it takes fire in twenty-four 
or thirty hours, as ſoon as the aqueous 
vapours have ceaſed. Towards the end of 
the action of theſe ſubſtances on each other, 
the heat becomes greater and greater, and is 
quickly ſucceeded by the inflammation ; the 
{mell is then much ſtronger, and appears to 
ariſe from the inflammable gas produced by 
the re- action of the ſulphur and the iron 

on the water. This ſmell is a mixture of that 
of liver of ſulphur and of pure inflammable 
air, and is doubtleſs owing to the large quan- 
tity. of this gas which 1s diſengaged, that 
the inflammation is due; for the flame is 
much more lively than that of ſulphur, and 
it riſes to a foot in height, according to the 
report of M. Baume, who obſerved this 
| phenomenon with a mixture of an hundred 
pounds of filings, and as much ſulphur. 
in powder, did not laſt longer than two or 
three minutes ; but the mixture remained 
red hot for forty hours. M. Baume ex- 
plains this inflammation, by the diſengage- 
ment of the phlogiſton of the ſulphur, in 
the form of fire ſet at liberty. Lemery _ 
the elder gave the name of artificial volcano 

to 
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to this experiment, and imagined that the 
fires which burn in the interior part of our 
globe, and by raifing the ſurface produce 
earthquakes and volcanoes, were owing to a 
fimilar combuſtion of pyrites in large maſſes 
moiſtened. Theſe: terrible effects may be 
imitated, according to the ſame chemiſt, b 
burying in the earth a mixture of ſulphur 
in powder, and filings of iron reduced into 
a paſte, with water, and covering it up with 
earth ſtrongly rammed down. The experi- 
ment however did not ſucceed with Bucquet, 
who repeated it with great exactneſs; and the 
_ reaſon may be eafily deduced, from the ex- 
periments of Prieſtley. This philoſopher 
obſerved, that a mixture of iron and ſul- 
phur, when moiſtened, abſorbed a certain 
quantity of air, which doubtleſs is neceſſary 
for this inflammation; and the latter fact 
agrees very well with the theory of M. Lavoi- 
fier, reſpecting the decompoſition of water. 
In fact it appears, the iron which is greatly 
divided, re-acts on the fluid, ſeizes its oxy- 
ginous principle by which it is calcined, 
and ſuffers the inflammable gas to be diſen- 
gaged, which takes the elaſtic form, by 
reaſon of the heat ſeparated from the water: 
the gas Lkewiſe diſſolves a portion of the 
ſulphur, and forms hepatic gas. 

There is a great analogy between this 
combination of iron and ſulphur, by the 
humid way, and the effloreſcence of pyrites, 
| which 
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which afford inflammable and hepatic gaſes, 
when they are moiſtened with water. | 
Sulphur combines very readily with iron 
by fuſion, and produces a pyritous maſs, 
diſpoſed in needles. As the ſulphur in this 
caſe greatly increaſes the fuſibility of iron, 
that metal may be inſtantly fuſed by the 
| aſſiſtance of the combuſtible body. For this 
purpoſe, a ſmall bar of iron, heated to white- 
neſs, may be applied to a roll of ſulphur, 
and the melted matter which drops, may be 
received in a veſſel of water; it is found to 
conſiſt of blackiſh brittle globules, ſimilar 

to pyrites, and like them formed of ſmall 
ſlender pyramids, converging to a centre. 
Iron combined with arſenic, affords a 
brittle alloy, very little known. 722 9919 
With cobalt it conſtitutes a mixed metal, 

cloſe-grained, hard, and difficult to break. 
It does not appear capable of uniting with 

biſmuth. 1 

Combined with regulus of antimony, it 
forms a hard alloy, with ſmall facets, which 
ſcarcely yields to the hammer. Iron has a 
ſtronger affinity with ſulphur than with this 
regulus, and conſequently is capable of de- 
compoſing antimony. To effect this, five 
ounces of the points of horſe-ſhoe nails are 
heated red hot in a crucible; a pound of pul- 
verized antimony is then thrown in, and a 
ſtrong heat ſuddenly given to melt the mix- 
ture: when it is well fuſed, an ounce of nitrein 
powder 
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powder is added, to affiſt the fuſion, and fa- 
cilitate the ſeparation of the ſcoriæ from the 
regulus. The mixture being ſuffered to cool, 
a regulus of antimony is found in the cru- 
cible, which does not contain iron ; but if 
one part of iron be uſed with two of anti- 
mony, the regulus will be martial. The ſco- 
riæ, which are found above this laſt re- 
gulus, prepared with nitre and tartar, have 

a yellowiſh colour, fimilar to that of amber, 
— by the iron they contain, whence 

Stahl called them ſuccinated ſcoriæ. He di- 
rects them to be reduced into powder, and 
boiled in water, which takes up the moſt 
ſubtle part of the powder ; .after which the 
fluid muſt be decanted off, filtered, and the 
powder on the filter detonated three times 
with nitre: this being waſhed and dried, is 
Stahl's aperitive and antimoniated ſaffron of 
Mars. 

It is till uncertain whether zink be ca- 
pable of uniting with iron. Malouin, in 
his memoir on zink, publiſhed among thoſe 
of the Academy for the year 1742, has 
ſhewn, that this ſemi-metal may be ap- 
plied, like tin, to- the ſurface of iron, tor 
the purpoſe of defending it from the con- 
tat of air, a circumſtance which ſhews, 


that theſe two metallic matters are capable 


of combining. 

It ſeems that nickel is ; capable of being 
very intimately united with iron, fince theſe 
| two 
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two metallic ſubſtances can never be per- 
fectly ſeparated, as Bergman has demon- 
ſtrated. 

Mercury does not contract any union 
with iron in its metallic ſtate; it has in 
vain been attempted to unite theſe two me- 
tals immediately, but the combination is 
ſucceſsfully made by preſenting them to 
each other in the ſtate of calx. Navier has 
obſerved, that a whitiſh ſnowy precipitate 
is obtained, by mixing a ſolution of iron 
and of mercury by the vitriolic acid, and 
evaporating the mixture; in this operation 
ſmall flat cryſtals, ſimilar to thoſe of ſeda- 
tive ſalt, are formed. Navier affirms, that 
theſe cryſtals are a combination of iron and 
of mercury. | | 

Lead is not capable of uniting with iron. 

Iron and tin appear ſuſceptible of union 
by fuſion. The preparation of white iron, 
or, as it is commonly called, tin, which 
conſiſts of of iron plates covered with a 
thin ſtratum of tin, ſhews that this com- 
bination takes place. In order to tin iron, 
it is neceſſary that the ſurface of the 
metal ſhould be very clear and bright: for 
that purpoſe it is. corroded by an acid, or 
ſometimes filed or ſcraped, or covered with 
a ſolution of ſal- ammoniac; it is afterwards 
plunged vertically into a veſſel of melted 
tin; moved backwards and forwards, to 
increaſe the contact, and. when ſufficient- 
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Iy tinned, it is taken out and rubbed with 
ſaw-duſt, or bran, to clear off the fat or 
pitch with which the melted tin was co- 
vered, and which adheres to the ſurface of 
the tinned iron. If iron reduced into very 
thin laminæ, be tinned, the tin will not 
only apply to the ſurface, but will penetrate 
into its internal parts, and the combination 
will be perfect throughout, ſo that when it 
is cut, the ſame white colour will be ob- 
ſerved in the middle as at its ſurface, a cir- 
cumſtance which ſhews, that well made tin- 

plate is a true chemical combination; it is 
beſides more malleable than iron, and is 
wrought into veſſels of ſuch forms, as it 
would be impoſſible to give to pure iron by 
the hammer. 

I The uſes of iron are fo great and exten- 
five: and beſides ſo well known, that it 
would be uſeleſs to attempt to enumerate 
them : it is only neceſſary to obſerve, that 
No art can be carried on without it, and 
that it is the ſoul of all the arts, 'as Mac- 
quer obſerves. The different modifications 
it is ſuſceptible of, render it very pro- 
per for the multiplicity of purpoſes to which 
it is applied. Caſt iron ſerves to form uten- 
fils of various degrees of ſolidity as may be 
required. The hardneſs and tenacity of the 
ſeveral kinds of forged iron are no leſs appli- 
cable to other uſes. The ſame obſervation 
is applicable to ſteel: the fineneſs of the 

grain, 


IRON. 291 


grain, and excellence of the temper, conſti- 
tute a great number of ſpecies, peculiarly 
adapted to an almoſt infinite number of arts. 
The calces of iron ſerve to give a red or 
brown colour to porcelain, enamel, pot- 
tery, &c. they are likewiſe uſed in the pre- 
paration of artificial precious ſtones, and 
combined with oil for painters. Iron is the 
baſis of an important medicine, which is fre- 
quently applied with the greateſt ſucceſs. 
It is the only metal which 1s not noxious, 
and whoſe effects are not to be feared ; it 
has, even as we have ſeen, ſuch an analogy 
with organic matters, that it ſeems to form 
part of them, and often owes its produc- 
tion to the proceſſes of life or vegetation. 
The effects of iron on the animal economy 
are numerous ; it ſtimulates the membranes 
of the viſcera, and appears to act more eſpe- 
cially on thoſe of the muſcles, which it 
braces ; it fortifies the nerves, and gives 
a remarkable degree of force and vigour to 
the animal ſyſtem; it excites many ſe- 
cretions, eſpecially the urinary and men- 
ſtrual evacuations; it increaſes the con- 
trations of the heart, and conſequently ren- 
ders the pulſe ſtronger and quicker. Its 
action is not leſs effectual on the fluids; it 
paſſes quickly through the firſt paſſages, and 
combines with the blood, to which it gives 
denſity, confiſtence, and colour, rendering 
it more concreſcible, communicating at the 
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ſame time ſuch a degree of activity, as en- 
ables it to paſs eaſily into the ſmalleſt veſ- 
ſels, which it ſtimulates at the ſame time, 
and communicates force and life through 
every part. The capital experiments of M. 
Menghini, publiſhed in the Memoirs of the 
Inftitution of Boulogne, have proved, that 
the blood of perſons, who take martial me- 
dicines, is higher coloured, and contains 
a larger quantity' of iron than it would 
naturally contain. Lorry, who exerciſes 
the art of medicine with that accuracy of 
obſervation which characterizes the true 
philoſopher and phyſician, obſerved, that 
the urine of a patient to whom he had given 
iron, in a very divided ſtate, became mani- 
feſtly coloured with nut-gall. This medi- 
cine is therefore tonic, fortifying, ſtomachic, 
diuretic, alterative, inciſive, and unites in its 
action the properties of a great number of 
other medicines. Like aſtringents, it in- 


' creaſes the. motion. of the parts, and has the 


advantage of being more conftant and du- 
rable in its effects than many other reme- 
dies which poſſeſs the ſame virtue, be- 
cauſe it combines with the organs them- 


' ſelves, by means of the fluids which ſerve 


for their nutrition. It ſeems therefore, that 
in every caſe wherein the fibres of the viſ- 
cera, of the muſcles, or even of the nerves, 
have only a very feeble action, in languors of 


the ſtomach, and ſluggiſhneſs of the inteſ- 
tines, 
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tines, and in weakneſſes produced by theſe 
cauſes ; in fine, in all the caſes wherein the 
fluids are not ſufficiently conſiſtent, or too 
much diluted; as in palſies and propenſities 
to the dropſy, &c, martial medicines may 
be adminiſtered with ſucceſs. It is uſed 
under many different forms, ſuch as the 
levigated filings, martial ethiops, aſtrin- 
gent and aperitive ſaffron of Mars, martial 
alkaline tincture of Stahl, the martial flow= 
ers of ſal-ammoniac, &c. to theſe we may 
perhaps add, iron precipitated by an acid, and 
re-diſſolved by volatile alkali ; the Pruſſian 
blue propoſed by the chemiſts of the Aca- 
demy of Dijon, &o. Martial vitriol is ex- 
ternally uſed in hemorrhages, &c. 

Iron poſſeſſing the magnetic property, or 
the artificial magnet, is ſaid to produce very 
ſingular effects on the animal economy: when 
applied to the ſkin, it mitigates pain, dimi- 
niſhes convulſions, excites redneſs, ſweat, 
and often a ſmall eruption; it ſeems like- 
wiſe to render epileptic fits leſs frequent; 
it is affirmed, that by being left twelve hours 
in water, it communicates a purgative pro- 
perty to that fluid. Though all theſe effects 
require to be confirmed by repeated expe- 
riments, yet it cannot be doubted, but that 
the magnet has very ſenſible virtues. M. 
Thouret, phyſician of the faculty at Paris, 
and of the Royal Society of Medicine, has 
communicated: in the firſt volume of the 

| T 4 Hiſtory 
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Hiſtory of the laſt mentioned Society, a 
valuable obſervation relative to this ſubject. 
A patient at Rouen removed a fixed pain into 
different branches of the ſeventh pair of 
nerves which are ſpread on the face, by ap- 
plying a loadſtone to the different parts of 
this region; the ſkin ſeemed to riſe to the 
magnet. There is no doubt but new obſer- 
vations will offer themſelves in ſupport of 
theſe diſcoveries, and enlighten a part of 
natural philoſophy, which certain perſons 
have endeavoured to render more intereſt- 
ing, by affecting concealment.* 


. ei. 
Concerning Copper. 


OPPER*is an imperfect metal, of a 

red brilliant colour, to which the al- 
chemiſts have given the name of Venus, on 
account of the facility with which it unites 
to, and becomes changed by, a great number 
of bodies. It has a diſagreeable ſmell, which 
is more ſenſible when it is rubbed or heat- 
ed; its taſte is ſtyptic and nauſeous, though 
leſs perceptible than that of iron ; it is hard, 


*The ſurpriſing effects of a certain piece of mummery, 
which its practioners called animal magnetiſm, and which 
engroſſed much of the attention of the inhabitants of Paris 


4 few years ago, has been proved by the commiſſioners of 


the Royal Academy, to depend merely on the imagination 
of the patient. See L'Hiſtorie de I Academie Royale des 
Sciences 1784, pag. 11. Note of the Tranſlator. 
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elaſtic, and ſonorous, very ductile, and capa- 
ble of being reduced into exceedingly thin 
leaves, or fine wire; by immerſion in water 
it loſes between one eighth and one ninth of 
its weight; its tenacity is ſuch, that a cop- 
per wire of the tenth of an inch in diame- 
ter, can ſuſtain a weight of 2994 pounds be- 
fore it breaks; its fracture appears com- 
poſed of ſmall grains; it is ſuſceptible of a 
regular form; the Abbe Mongez deſcribes 
its cryſtals as quadrangular pyramids, ſome- 
times ſolid, and ſometimes compoſed of 
other ſimilar ſmall pyramids, laterally ad- 
hering. | 
Copper is found in the earth in various 
ſtates; its ores are very numerous, but may 
all be referred to the following. 
1. Native copper having the red colour, 
the malleability, and all the other properties 
of this metal. It is diſtinguiſhed into two 
kinds, copper of the firſt formation, and 
copper of the ſecond formation, or of ce- 
mentation. The copper of the firſt for- 
mation is diſperſed in laminæ, or fibres, in 
a gangue almoſt always quartzoſe; ſome of 
its cryſtals reſemble a kind of vegetation, 
other ſpecimens are in maſles or grains. 
Copper of cementation is commonly in 
grains, or ſuperficial laminæ, on ſtones or on 
iron: this laſt appears to have been depo- 
ſited in waters, containing vitriol of copper 
which has been precipitated. by iron. Nas 
tive copper is found in many parts of 
24 Europe; 
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Europe; at St. Bell, in Lyons; at Norberg, 
in Sweden; at Newfol, in Hungary; and in 
ſeveral parts of America.* ' 
2 Copper mineralized by the cretaceous 
acid: there are ſeveral varieties of this ore. 
A. Red copper, or hepatic ore of copper. 
This ore is known by its red duſky colour, 
ſimilar to that of the ſcales which are de- 
tached by the hammer from red hot copper. 
M. Monnet conſiders this ore as native calx 
of copper; it is uſually mixed with native 
copper and mountain green ; it is rare, and 
ſometimes cryſtallized in octahedrons, or 
filky fibres, called flowers of copper. 

B. Earthy copper, mountain green, or 
green chryſocolla. This ore is a true ochre 
of copper, of a more or leſs deep green, not 
heavy, and unequally diſtributed on its 
gangue : it appears to be combined with the 
cretaceous acid, according to the analyſis 
made by the Abbe Fontana of the malachite. 
It is ſometimes very pure, and 1s diſtin- 
guiſhable into three ſtates, 

Simple mountain green, earthy or impure, 
called likewiſe green chryſocolla. 

Cryſtallized mountain green, or ſilky cog- 

r ore of China; this ore, which is common 
in the Hartz, is likewiſe found in China ; 
it 1s very pure, and cryſtallized in long filky 
bundles, of conſiderable ſolidity. | 


* And in various places in England, Scotland, and Wales. T. 
Mountain 
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Mountain green in ſtalactites, or mala- 
chite; this ſubſtance is found frequently 
in-Siberia, is compoſed of beds which re- 
preſent nipples of various magnitudes ; ſome 
ſpecimens are compoſed of needles, converg- 
ing towards a common centre; the different 
layers have not the fame ſhades of green. 
The grain of malachite is ſufficiently hard to 
receive a good poliſh, and is therefore work- 
ed into different toys; but as it is frequently 
porous, and full of unequal cavities, the ſolid 

ieces of a certain ſize are reckoned valuable. 

To thele three ſtates we may add a beau- 
tiful green ſand, brought by M. Dombey 
from Peru, which appears to be a calx of 
this metal, mixed with ſand, and containing 
a ſmall quantity of muriatic acid, as I found 
by analyſing it. 

C. Mountain blue, or blue chryſocolla. 
It is a calx of copper, of a deep blue 'co- 
lour, ſometimes regularly formed in rhom- 
boidal priſmatic cryſtals. of a fine blue; it 
is then called azure of copper. At other 
times it has the form of ſmall grains, diſ- 
poſed in a cavity of different gangues, eſpe- 
cially quartz; it uſually conſtitutes ſuper- 
ficial layers in the cavities of the grey and 
yellow copper ores. All theſe. calces of 
copper appear to have been precipitated 
from vitriolic ſolutions of copper, by the 
intermedium of calcareous earths through 
which the waters have tranſuded. Mr. Sage 
conſiders theſe blue copper ores as combina- 

tions 
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tions of copper with the volatile alkali, 
from which he affirms they differ only in 
their leſs degree of ſolubility ; he likewiſe 
thinks that the malachites is produced from 
this blue, which he calls tranſparent azure 
copper ore; but the greater number of mine- 
ralogiſts have not adopted this opinion. M. 
De Morveau thinks that blue calx of cop- 

r does not differ from the green calx, but 
in the circumſtance of its being leſs cal- 
cined. 

The blue calx of copper colours certain 
ſtones, more eſpecially turquois ſtone, in 
which Reaumur found copper, and the 
lapis armenius, whoſe baſe is calcareous 
earth, or gypſum. Mr. Kirwan reckons 


theſe blue ſtones as a ſpecies of copper 


ore. The Turquois ſtone is formed of the 
bones of animals, coloured by copper; thoſe 
of Pruſſia are not attacked by the nitrous 
acid, according to Reaumur; but thoſe of 
Languedoc are completely ſoluble in that 
menſtruum. 

3. Copper mineralized by the muriatic 
acid, and united to clay. Mr. Werner ſpeaks 
of this ore in his tranſlation of Cronſtedt ; 
it has been confounded with talc, and a perſon 
of the name of Dans expoſed it to ſale at Pa- 
ris in the year 1784, under the name of green 
mica; it conſiſts of ſmall beautifully green 
cryſtals, or ſmall brilliant ſcales. Mr. Foſ- 
ter diſcovered itin the mines of John Geor- 

genſtadt; 


— fads „ oa 


genſtadt ; the green cupreous ſand of Peru 
already mentioned, is perhaps referable to 
this ore. | 

4. Copper mineralized by ſulphur, with 
ſcarcely any heat: this is called by the very 
improper name of vitreous copper ore; it is 
of a deep violet grey, greeniſh brown, or 
liver colour; it melts by a very gentle heat, 
is ponderous, ſometimes flexible, and always 
yields to the knife; in its fracture it appears 
brilliant like gold; it is one of the richeſt 
ores of copper, as it affords about ninety 
pounds of metal per hundred weight. 

5. Copper mineralized by ſulphur, with 
more iron than the foregoing ; azure copper 
ore ; 1t does not differ from the preceding, 
but in the quantity of iron, which ſome- 
times amounts to thirty pounds per quintal; 
it affords no more than fifty or ſixty pounds 
of copper per quintal, the reſt being ſulphur: 
theſe two ores are conveniently aſſayed by 
acids, 

6. Copper mineralized by ſulphur, with 
.much iron; brilliant or yellow pyrites. The 
quantity of ſulphur and copper varies great- 
ly in this mineral, the iron is always very 
abundant. It forms veins in the earth. 
This ore is ſometimes maſſy, and of a dark 
colour; it often appears ſcaly, and as it 
were micaceous; in this form it is found 
in Denmark, Norway, Sweden, and St. 
Marie aux Mines, in France. Sometimes 
it is diſſeminated in its gangue, like the 
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r of Alſatia ; this variety is often mix- 
ed with a ſmall quantity of azure. The cu- 


preous pyrites often preſent very brilliant 


blue, or violet colours at their ſurface, which 
are produced by the decompoſition of their 
principles: they are then called chatoyant 
ores of copper, or ores reſembling the pea- 


cock's tail; they commonly contain a large 


quantity of ſulphur, a ſmall quantity of icon, 
and are not rich in copper; ſuch are the 
ores of Derbyſhire, in England; ſome of 
thoſe of St. Bell, in Lyons, and many ores 
of Alſatia, ſuch as thoſe of Caulenbach and 
Feldens; they adhere to every kind of 
gangue, rock cryſtal, quartzoſe ſpar, ſchiſtus, 

mica, &c. 

. Copper united to ſulphur, ne, 
iron, and a ſmall quantity of filver. This 
ore, called arſenical copper ore, or fahlerts, 
greatly reſembles the grey filver ore, being 
only ſomewhat leſs brilliant, and differs mere- 
ly from that, in containing a leſs quantity 
of filver. M. Rome de Liſle likewiſe diſ- 
tinguiſhes a white copper ore, which con- 
tains, according to him, rather more ſilver 
than the grey, but it is in reality a ſilver ore. 
The fahlerts commonly affords from thirty- 
five to ſixty pounds per quintal. 

8. Copper mineralized by ſulphur and 
arſenic, with zink and iron; brown or 
bledoſe copper ore. M. Monnet found 
this ore only at Catherineberg, in Bohemia; 

3 3 it 
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it is brown, granulated, and very hard, and 
contains from eighteen to thirty pounds of 
copper per quintal. 

9. Schiftofe copper ore. This conſiſts of 
the vitreous copper ore, very intimately 
mixed in a brown or black ſhiſtus. It con- 
tains from fix to ten pounds per quintal ; 
chalk muſt be added in order to fuſe it. 

10. Bituminous copper ore. This con- 
fiſts of copper ore mixed with a kind of 
pitcoal, in Sweden. 

11. Black copper ore, of the colour of 
pitch. Mr. Gellert denominates it copper 
ore in ſcoriæ; it is a reſidue of the decom- 
poſition of the yellow and grey copper ores, 
which contain neither ſulphur nor arſenic, 
and approaches to the ſtate of malachite; it 
has a black ſhining appearance like pitch. 

12. Copper united to ſulphur and arſe- 
nic, containing antimony: antimonial cop= 
per ore. Mr. Sage mentions this ore in 
his Elements of Mineralogy; it is grey and 
brilliant in its fracture, like antimony, and 
contains from fourteen to twenty pounds 
of copper in the quintal. | 

To aſſay an ore of copper, it muſt firſt be 
pounded and waſhed, and then roaſted for a 
long time by a ſtrong heat, and laſtly, melt- 
ed with four times its weight of black: flux 
and marine ſalt; the button, which is often 
rendered black by a remaining portion of ſul- 
phur, muſt be melted with four parts of lead, 

and 
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and cupelled, in order to ſeparate the filver 
and gold it may contain; becauſe there are 
few copper ores which do not contain a 
certain quantity of theſe precious metals. 
The flux of Mr. Tillet, which is a mixture 
of two parts of pounded glaſs, with one of 
calcined borax, and one eighth of charcoal, 
ſucceeds better for theſe reductions, than 
the black flux, becauſe the latter forms a 
hepar, which diſſolves part of the calx of 
copper. 

Bergman adviſes the application of the 
vitriolic and nitrous acid, in the aſſay of 
theſe ores by the humid way; when the 
copper is diſſolved by the acids, it is pre- 
cipitated by iron. 

In the large way copper ores are pound- 
ed, waſhed, and roaſted in the open air, with 
ſcarcely any additional fuel, becauſe the 
ſulphur they contain burns of itſelf, as 
ſoon as it is well ſet on fire. When it is 
burnt out, the ore is roaſted once or twice 
more with wood, and is melted in an open 
fire, into the ſubſtance called a mat of 
copper; the mat conſiſts of copper which 
{till contains a portion of ſulphur : the fu- 
ſions it is ſubjected to, ſerves to preſent new 
ſurfaces of the metal to the air, in order 
that it may be roaſted with greater facility. 
After fix or ſeven ſucceſſive roaſtings, ac- 
- cording to the quantity of copper the ore 
may contain, it is at laſt fuſed into black 
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copper, which though malleable, ſtill contains 
a portion of ſulphur, which is not ſeparated, 
but by the proceſs for the extraction of the 
perfect metals it contains. The black copper 
is fuſed with three times its weight of lead, 
which is called refreſhing the copper, and 
this mixture 1s caſt in moulds, into the form 
of loaves, called loaves of eliquation. Theſe 
are placed on two plates of iron, inclined in 
ſuch a manner as to leave an opening be- 
tween them at the bottom ; the plates com- 
poſe the upper part of the furnace of eli- 
quation, whoſe bottom ſlopes forward ; the 
fire made beneath the plates, heats the 
loaves; the lead melts and flows down amon 
the coals, carrying with it the filver and the 
gold, with which it has a ſtronger affinity 
than the copper. After this operation, 
which is termed eliquation, the loaves are 
found contiderably diminiſhed in weight, 
and changed in figure; the heat is then 
raiſed, ſo that the copper may be nearly 
melted, in order that all the lead may be 
perfectly ſeparated. The lead containing the 
perfect metals is carried to the cupelling 
furnace; and the copper is refined by melting 
in a crucible, where it remains a ſufficient 
time to throw up, in the form of ſcoriæ, all 
foreign ſubſtances it may contain; it is 
examined from time to time, by. immerſing 
iron rods in it, which become coloured with a 
| | {mall 
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- ſmall quantity of copper, and its purity is 


judged by the brilliant redneſs of theſe ſpe- 
cimens. Refined copper is caſt into plates, 
or into roſettes; to form a roſette, the 
ſcoriæ which cover the copper in fuſion, 
are carefully removed, and the ſurface of the 
metal 1s ſuffered to congeal. When it is no 


longer fluid, a wet broom is applied, the 


cold cauſes it to ſhrink, and a congealed 
ortion of the metal not only detaches it- 
ſelf from the fides of the crucible, but from 
the reſt of the melted metal, from which it is 
taken with tongs; the greateſt part of the 
copper is, by repeating this operation, con- 
verted into roſettes; the portion which re- 
mains at the bottom is called the king. 
Cupreous pyrites, which contain but a 
ſmall portion of metal, are not worked but 
for the purpoſe of extracting ſulphur and 
vitriol. At St. Bell, and in many other places 
they are roaſted, and expoſed to diſtillation, 
to ſeparate the ſulphur. During the roaſting, 
a portion of the vitriolic acid re- acts on the 
metal, diſſolves it, and begins to form vi- 
triol. The roaſted pyrites are afterwards 
expoſed to the air. When the vitriolization 
is finiſhed, the pyrites are lixiviated, and by 
evaporation of the filtered liquor, a ſalt, in 
blue rhomboidal cryſtals, called cupreous 
vitriol, blue vitriol, blue copperas, or Cy- 


8 8 8 vitriol, is obtained. We ſhall _ 
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of this ſalt among the combinations of this 


metal. 

Copper when heated, becomes coloured 
on its ſurface, nearly in the ſame manner as 
ſteel; the colours are blue, yellow, and laſt- | 
ly, violet; it does not melt till it is ſtrongly 
ignited; when completely fuſed, it appears 
covered with a green flame, boils, and 1s 
volatilized, as may be obſerved in the chim- 
nies of foundries. Flowers of copper are 
likewiſe found in the melting pots. If this 
metal be projected through flame, in ſmall 
filings, it produces a blue and green colour, 
and from that property it is uſed in fire- 
works. Tf the melted metal be ſuffered to 
cool flowly, and, after the ſurface is become 
congealed, the fluid portion be poured off, 
the remaining ſolid part is found to be cry- 
ſtallized in pyramids; which are more regu- 
lar and large, in proportion as the fuſion 
has been more complete, and the cooling 
more gradual: its pyramids are 8 
gular, and appear to be formed of a great 
number of octahedrons, inſerted one in is 
other. 

Copper heated with Gee of air, Sighnls 
at its ſurface, and is converted into a calx 
of a dark red, in proportion as it abſorbs the 
baſe of vital air: this calx may be eaſily ob- 
| tained by heating a ball of copper to red- 
neſs, which cauſes the calx to ſcale off. 
The ſame effect takes place, when red hot 
VOL. . U copper 
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copper is quenched in cold water; the ſud- 
den contraction of the parts of the metal, 
facilitating the ſeparation of the portion of 
calx which covers the ſurface: this calx 
falls to the bottom of the water, and 1s cal- 
led ſcales of copper. As it is not perfectly 
burnt, it may be calcined afreſh in the muf- 
fel of the cupelling furnace; after Which 
laſt proceſs it is found to be of a deep brown 
colour; but by a violent heat it melts into a 
maſs of a blackiſh or deep reddiſh brown 
colour. The calx of copper may be decom- 
poſed, and deprived of the baſe of air, which 
alters its metallic properties by oils, reſins, 
&c. The ſcoriæ are partly reducible without 
addition, for the founders, who buy them of 
the copperſmiths, take no other trouble with 
them, than that of throwing them into large 
crucibles on the melted copper, with which 
they incorporate by fuſion ; the ſame me- 
thod is uſed to melt the filings. The calx 
of copper appears to poſſeſs ſome ſaline pro- 
perties, but its nature has not yet been aſ- 
certained. 

The air attacks copper with greater or leſs 
facility, accordingly as the fluid is more or 
leſs loaded with moiſture, and converts it 
into a ruſt, or green calx, which appears to 
have ſome ſaline qualities, viz, taſte and 
ſolubility in water. From this circum- 
ſtance the ancient chemiſts admitted the 


exiſtence of a ſalt of copper. It is remark- 
able, 


% 
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able, that this ruſt never attacks copper, ex- 


cept at the ſurface, and ſeems even to con- 


tribute to the preſervation of the internal 


parts and maſſes of this metal, as may be 
ſeen in antique medals and ſtatues, which 
are preſerved very well beneath a covering of 
ruſt, The antiquarians call this eruſt pati- 
na, and fet a high value on it, becauſe it 


ſhews the antiquity of the pieces which are 


covered with it. Many artiſts, and in par- 
ticular the Italians; know how to imitate 
this coating, and to Sonn the antique 
bronzes. | 
The calcination of copper by humid air, | 
appears to be produced by water in the 
ſtate of extreme diviſion ; this fluid how- 
ever does not appear to attack copper, nor 
decompoſe it like iron, at a high tempera- 


ture. This metal ſcems to be more calci- 
nable by cold water; it being a well known 


fact, that more danger attends the ſuffering 
of fluids to cool in copper veſſels, than in 
making them boil: becauſe, as long as the 
fluid is boiling, and the veſſel hot, the aque- 
ous vapour does not adhere to its ſurface ; 
but when the veſſel is cold, the drops of 
water which adhere to its des; calcine it, 
and reduce it into green calx. The air and 
the cretaceous acid diſtributed therein, con- 
tribute, doubtleſs, greatly to this calcina- 
tion; For by diſtilling this ruſt of copper 
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in the pneumato- chemical apparatus, I mee 
obtained cretaceous acid. 
Copper does not unite with earthy mat- 


| ters; its calx facilitates their fuſion, and 


forms with them glaſſes of a deep brown. 
Ponderous earth, magneſia, and lime, have 
no evident action on copper, and the action 
of theſe ſubſtances on the calces of that 
metal, is not known. _ 

Cauſtic fixed alkalies digeſted in the cold 
with copper filings aſſume, at the end of a 
certain time, a light blue colour, the cop- 
per becoming covered with a powder of the 


ſame colour; theſe folutions are better ef- 
fected in the cold than by the aſſiſtance of 


heat, according to Monnet. It is ngverthe- 


leſs eſſential to be obſerved, that this che- 
miſt made uſe of cretaceous vegetable alka- 
li, inſtead of pure fixed alkali, which laſt 
appears to hav a much ſtronger action on 
aa 

The al DV alkali diſſolves/ this metal 
much more rapidly. The filings of cop- 
per digeſted with this ſalt, produce at the 
end of a few hours, a deep and moſt beau- 
tiful blue; the quantity of copper taken up 
is very inconſiderable. I have obſerved the 
phenomena of this ſolution for the ſpace of 
a year in a ſmall bottle. Cauſtic volatile 
_ alkali was poured on filings of copper; at 
the end of ſeveral months the ſurface of 


the metal was coyered with 'a blue eite ; 
the 
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the ſides of the bottle were covered with a 
calx of a pale blue, and the lower part of 
the bottle which contained the copper, ex- 
hibited on the ſurface of the glaſs a brown 
calx, whoſe upper part was yellowiſh : this 
liquor loſes its colour almoſt entirely when 
kept cloſe, but it re-appears again when 
the bottle is opened. This phenomenon 
does not appear in a very evident manner, 
excepting at firſt, and when the ſolution is 
decanted from the copper; if the ſolution 
be old, and the copper ftill remains in it, 
its colour is of a beautiful blue, though 
in cloſed veſſels ; but on expoſure to air it 
becomes deeper. By ſlowly evaporating 
this ſolution in the fire, greateſt part of 
the volatile alkali is diſſipated, the portion 
remains fixed with the calx of the metal, 
and is depoſited in the form of foft cry- 
ſtals, as Monnet has obſerved. Mr. Sage 
affirms, that very beautiful cryſtals may be 
obtained by a flow evaporation, and has 
compared them to the natural azure of cop- 
per, The latter ſubſtance does not however 
afford volatile alkali when heated; is in- 
ſoluble in water, and does not effloreſce in 
the air like that prepared by art. M. Baume 
atirms, that this compound affords yery 
brilliant cryſtals, of a beautiful blue. The 
ſolution expoſed to the air dries quickly, 
and leaves a graſs green ſubſtance, which 
is merely a calx of copper, Mr. Sage 
U 3 thinks 
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thinks that malachite is thus produced. 
But this calx does not afford cretaceous acid, 
as the earthy ore of copper does. If an acid 
be poured into the ſolution of copper by 
the volatile alkali, no precipitate is formed, 
but the blue colour diſappears totally, and 
becomes converted into a very pale green. 
This phenomenon, which has been obſerv- 
ed by Meſſrs. Pott and Monnet, ſhews that 
the quantity of calx of copper in volatile 
alkali is very ſmall, and that it is re-diſ- 
ſolved by the acid, or by the ammoniacal 
falt, formed by the addition of the acid. The 
blue colour may however be made to appear 
again, by the addition of volatile alkali to 
the mixture. The calx of copper formed 
by fire, and every other calx of this metal, 
diſſolves immediately in pure volatile alkali, 
which by this means may be made to take 
up a good quantity of the metal, a moſt 
beautiful colour being at the ſame time 
roduced. From this property the volatile 
alkali has been propoſed, as a teſt to diſco- 
ver the ſmalleſt portion of copper in all 
matters in which its exiſtence may be ſuſ- 

pected. e . 
Ihe vitriolic acid does not act on copper 
but when concentrated and boiling; much 
ſulphureous gas is diſengaged during the ſo- 
lution. A brown matter, of the conſiſtence 
of a thick fluid, containing calx of copper, 
and a portion of the calx combined with 
the 
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the vitriolic acid, are found at the bottom; 
from which, by the addition of water and 
filtration, a blue ſolution is obtained: if 
this be evaporated to a certain point, and 
ſuffered to cool, rhomboidal long cryſtals 
are afforded, of a beautiful blue colour, 
called vitriol of copper: if the ſolation, in- 
ſtead of being evaporated, be left expoſed 
a long time to the air, it affords cryſtals; 
but a green calx is precipitated. All the 
calces of copper when formed or dried in 
the air, are of this colour. | (0 

Vitriol of copper has a very ſtrong ſtyptic - 
taſte, approaching even to cauſticity ; when 
expoſed to heat it very ſoon melts, loſes its 
water of cryſtallization, and becomes of a 
blueiſh white; a ſtrong heat is required to 
ſeparate the vitriolic acid, which adheres 
much more ſtrongly to the calx of copper 
than to that of iron. Vitriol of copper is 
decompoſed by magneſia and by lime; the 
precipitate formed by either of theſe ſub- 
ſtances, is of a blueiſh white, but becomes 
green if dried by expoſure to air. Hence- 

| ſome chemiſts affirm, that the precipitates 
of vitriol of copper are green : the ſame is 
true of the precipitates obtained by fixed 
alkalies in the different ſtates ; being firſt 
blueiſh, and afſuming a green colour as 
they dry. Mountain green may perhaps be 
formed in this manner. We mutt obſerve, 
that when vitriol of copper is precipitated 
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by the ſolution of cretaceous vegetable al- 
kali, no efferveſcence is excited, which is a 
proof that the cretaceous acid unites readily 
with the calx of copper. All metallic ſo- 
lutions do not exhibit this phenomenon. 
. Volatile alkali precipitates the ſolution of 
vitriol of copper in the ſame manner, of a 
blueiſh white colour; but the mixture very 
ſoon aſſumes a deep blue colour, becauſe 
the volatile alkali diflolves the precipi- 
tate. A very ſmall quantity of this falt 
is ſufficient to re-diflolve all the calx of 
copper ſeparated from the vitriolic acid. 
The nitrous acid diflolves copper with 
great rapidity in the cold; a large quantity 
of very. red nitrous gas being at the ſame 
time diſengaged, This is the method uſed 
by Dr. Prieſtley, to obtain a very ſtrong 
nitrous gas. A portion of the metal re- 
duced to the ſtate of calx, is precipitated in 
the form of a brown powder, and is ſepa- 
rated by the filter. The filtrated ſolution 
is of a much deeper blue than the vitriolic 
ſolution, which ſhews that the copper is 
more perfectly calcined ; by previous and 
careful evaporation, cryſtals may be obtain- 
ed in cooling, Macquer is one of the firſt 
chemiſts who obſerved this property, in 
his Memoir on the ſolubility of ſalts in 
ſpirit of wine. If its cryſtals be. formed 
very ſlowly, they have the figure of long 
parallelograms; if more quickly r 
cs they 
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they are hexahedral priſms, with an obtuſe 
point, irregularly diſpoſed, and reſembling 
bundles of divergent needles, Laftly, if 
this ſolution be too much evaporated, it af- 
fords only a' magma, of an irregular form : 
which doubtleſs occaſioned certain chemiſts 
to aſſert, that the ſolution was not ſuſcep- 
tible of cryſtallization. Cupreous nitre 1s 
of a very bright blue, and is ſo cauſtic, that 
it may be employed in corroding the ex- 
creſcences which ariſe on the ſkin; it melts, 
according to Mr. Sage, at the temperature 
of twenty degrees of the thermometer of 
Reaumur, and detonates on burning coals, 
though this phenomenon is ſcarcely ſen- 
ſible, on account of the large quantity of 
water it contains, When melted in a cru- 
cible it emits large quantities of nitrous va= 
pour, which may be collected by diſtilla- 
tion; when dried, its colour is green; an 
increaſe of the heat converts it to a brown, 
in which ſtate it is merely a calx of copper. 
I have diſtilled this ſalt with the pneumato- 
chemical apparatus, and obtained much ni- 
trous gas, a ſmall quantity of cretaceous 
acid, and not a particle of pure air; it was 
converted into a brown calx by this opera- 
tion. Nitre of copper attracts the moiſ- 
ture of the air, but it may be preſerved a 
long time in cloſe veſſels. In a dry and 
hot air it becomes covered with a green ef- 
floreſcence. It is very ſoluble in water, and 

| rather 
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rather more ſo. in hot than in cold water. 
The ſolution expoſed to the air in ſhallow 
veſſels, or quickly evaporated in hot and dry 
weather, leaves a calx of the ſame green 
colour as the cryſtals of the ſalt have in 
ſimilar circumſtances. It is precipitated by 
lime, and is then of a pale blue colour; by 
fixed alkalies of a pale blueiſh white; by 
volatile alkali in flocks of the ſame colour, 
which are very quickly re-diſſolved, and pro- 
duce a brilliant deep blue colour in the 
liquor; by liver of ſulphur of a reddiſh 
brown colour, without an hepatic ſmell; 
and by tincture of nut-galls, of an olive 
green. The vitriolic acid likewiſe diſſolves 
cupreous nitre, and blue cryſtals of vitriol 
are obtained, if the acid be uſed in a very 
concentrated ſtate. Stahl obſerved this de- 
compoſition: M. Monnet has ſince confirm- 
ed it, and I have ſeveral times had occaſion 
to make the ſame obſervation. Iron has a 
ſtronger affinity with moſt acids than cop- 
per. When a plate of iron is plunged in a 
ſolution of copper by the nitrous acid, the 
copper is precipitated in the metallic form, 
and covers the ſurface of the iron; this 
precipitation depends on the ſtronger affi- 
nity of the iron than of the copper to the 
baſe of air. The vitriol of copper exhibits 
the ſame phenomenon, and this proceſs has 


been uſed by impoſtors to impoſe on the 
credulous. 


The 
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The muriatic acid does not diſſolve cop- 
per, unleſs it be concentrated and boiling. 
The quantity of gas diſengaged during 
this ſolution is but ſmall, and its nature 
is not known; it ſeems, however, to be in- 
flammable gas. The muriatic acid aſſumes 
a very deep and almoſt brown colour ; the 
combination forms a magma very ſoluble 
in water; if it be lixiviated, the water be- 
comes of a beautiful green colour, which 
diſtinguiſhes this ſolution from the two. 
foregoing : when ſlowly and cautiouſly eva- 
porated, and ſuffered to cool, it depoſits 
priſmatic cryſtals of a regular form; on the 
contrary, if the evaporation has been too 
rapid, and the cooling too ſudden, it preſents 
only very ſmall ſharp needles. heb 

The muriate of copper is of a very agree- 
able graſs green colour, its taſte is cauſtic, and 
very aſtringent, and it melts by a gentle heat, 
congealing again into a maſs when ſuffered 
to cool. M. Monnet affirms, that the mu- 
riatic acid adheres very ſtrongly to it, and 
that it cannot be volatilized, without the 
aſſiſtance of a conſiderable heat. It ſtrong- 
ly attracts the moiſture of the air, and is 
decompoſable by the ſame intermediums as 
the preceding ſalts of copper. I have ob- 
ſerved, that the volatile alkali does not diſ- 
ſolve the calx of copper ſeparated from the 
muriatic acid, ſo well as that which is ſepa- 

rated 
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duces an inflammable gas by diſſolving the 
copper. The reſidue was a maſs of a black- 
iſh green, of which half was diſſolved by the 
water, and communicated to it a green co- 
lour, which is a diſtinctive character of the 
muriate of copper; the other half exhibited 
a kind of calx of copper, formed by the 
- muriatic acid. When this decompoſition is 
repeated in the doſe of four ounces of cop- 
per with two ounces of ſal- ammoniac, in 
the common apparatus, Bucquet obtained 
two drachms eighteen grains of blue vola- 
tile alkaline-fpirit, which efferveſced with 
acids, and contained about one cubic inch of 
cretaceous acid in the dram. This chemiſt 
was at a loſs to determine whence the latter 
gas was produced, but I think it may ariſe 
from ſome impurities in the ſal-ammoniac ; 
for having repeated this experiment with ſal- 
- ammoniac purified by ſublimation, I obtain- 
ed a very cauſtic volatile alkali, which did 
not at all efferveſce with acids. The calx 
of copper likewiſe decompoſes ſal-ammo- | 
niac, and affords a portion of cretaceous 
acid, together with the volatile alkali it diſ- 
engages, which renders the latter efferveſ- 
cent. This alkali is always blue, becauſe 
it carries up with it a ſmall portion of the 
calx of copper, to which its colour is owing. 
Acids do not however precipitate this metal. 
Two medicines are prepared in pharmacy 
with fal-ammoniac and copper, of which 
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he firſt has received the name of cupreous 

ammoniacal flowers, or ens veneris, and 1s 
nothing more than ſal-ammoniac coloured 
by a ſmall portion of calx of copper. A 
mixture of eight ounces of this falt, with 
one drachm of the calx of copper, is ſub- 
limed in two earthen veſſels, the one placed 
on the other : all the fal-ammoniac is vola- 
tilized without being decompoſed, and car- 
ries up a ſmall quantity of copper, which 
gives it a blueiſh colour. The ſecond, 
which is called aqua celeſtis, is prepared by 
ſuffering, a pound of lime-water and an 
ounce of ſal-ammoniac to remain in a cop- 
per veſſel for ten or twelve hours; the lime 
diſengages the volatile alkali; which diſ- 
ſolves a ſmall quantity of copper of the 
baſon, and produces the blue colour. The 
| celeſtial water may be made in a glaſs or 
_ earthen veſſel, if a ſmall quantity of filings, 
or calx of copper, be added to the lime- 
water and fal-ammoniac. 

Copper appears to decompoſe i for 
if a ſolution of this ſalt be boiled in a cop- 
per veſſel, a ſmall quantity of clay is depo- 
ſited; and when the alum is precipitated 
by volatile alkali, its earth aſſumes a flight 
blue colour, denoting the preſence of cop- 
per. This effect may likewiſe be attributed 
to the ſmall exceſs of acid, which alum al- 
ways contains. A 4 
f Inflammable 
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Inflammable gas does not act on copper, 


. but reduces its calces, by depriving them of | 


the baſe of vital air, with which this gas 
has a ſtronger affinity than the copper. 
This metal unites very readily with ſul- 
— the combination may be made in the 
umid way, that is to ſay, by mixing flow- 
ers of ſulphur and copper filings together, 
with a ſmall quantity of water; but it ſuc- 
ceeds much better in the dry way. A 
mixture of equal parts of ſulphur in pow- 
der and copper filings, are put into a cru- 
cible, which is heated by degrees, till it be- 
comes ted hot; the reſult is a maſs of a 
blackiſh grey, a ſort of mat of copper, which 


is brittle and more fuſible than the copper 


itſelf. This compound is prepared for dying 
and painting on callicoes, by placing ſtrata 
of plates of copper and ſulphur in powder in 
a crucible, and heating it gradually, as we 
have obſerved. The kind of mat which is pro- 
duced, is pulverized, and called æs veneris. 
Liver of ſulphur and hepatic gas have a 
ſtrong action on copper: the former diſ- 
ſolves the metal by the dry, as well as by the 


humid way; the ſecond ſtrongly colours 
the ſurface, but its effect has not yet been 


well examined into. 

Copper forms alloys with many metals; 
with arſenic it becomes white and brittle, 
and forms white tombac; it unites with 


biſmuth, and according to Gellert, forms 


an 
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alloy of a reddiſh white, with cubic fa- 
cets. 

It unites very readily with * of an- 
timony, and affords a regulus, which is diſ- 
tinguiſhed by a beautiful violet colour ; it 
likewiſe decompoſes antimony, and unites 
with the ſulphur, which it takes from the 
regulus. 

It . combines very readily with zink. 
This combination may be made in two 
ways. Firſt by fuſion; a metal is produced 
whoſe colour reſembles that of gold, and 
which is much leſs ſuſceptible of ruſt than 
copper, though leſs ductile than that metal; 
the nearer its colour approaches to that of 
gold, the more brittle it is; and it varies 
greatly according to the proportion. of the 
mixture, and the precautions uſed in melt. 
ing it; its varieties are ſimilor, Pinchbeck, 
princes-metal, Manheim gold. Secondly, by 
cementing plates of copper with lapis cala- 
minaris reduced to powder, and mixed with 
charcoal ; in a red heat, the copper unites 
with the zink, and forms braſs : this is leſs 
ſuſceptible of ruſt than copper, and is like- 
wiſe more fuſible, and leſs malleable. But 
a ſtrong heat continued for a ſhort time, de- 
prives it of the zink with which it was 
united, and converts it into copper again. 

Copper unites difficultly with mercury, 
though a ſort of amalgam may be produced, 
by triturating copper in very thin leaves with 
mercury. A plate of this metal plunged in 
Vor, III. X a ſolution 
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a ſolution of mercury by the nitrous acid, 


becomes coated over with the ſemi-metal, 
precipitated by the copper. 

Copper and lead unite very eafily by fu- 
ſion, as the formation of the leaves of eli- 
quation prove. | 
Copper is combined with tin in two ways, 
either by applying melted tin on copper, 
or melting both metals together. The firſt 
«operation 1s uſed in the tinning of copper, 
the ſecond forms bronze. To tin copper 
veſſels, they are firſt ſcraped, in order to 
render their ſurface clean and brilliant; after 
which they are rubbed with fal-ammoniac, 
to clean them more perfectly. They are 
then heated, and ſprinkled with powdered 
reſin; this ſubſtance covering the ſubſtance 
of the copper, prevents its calcination. 
Laſtly, the melted tin is poured on, and 
ſpread about. Tt is with | juſtice com- 
plaited, that the tinning of copper veſſels 
is not ſufficient to defend them from the 
action of air, moiſture, and ſaline ſub- 
ſtances, becauſe theſe veſſels are frequently 
obſerved to be covered with verdigris. It 
might be poſſible to remedy this inconve- 
nience by a thicker covering of tin, if there 
were not reaſon to fear, that a degree of 
heat ſuperior to that of boiling water, to 
which theſe veſſels are often expoſed, 
would melt the tin, and leave the ſurface of 


the copper uncovered. To prevent _ 
la 
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laſt accident, the tin may be alloyed with 

iron, filver, or platina, to diminiſh its fuſi- 
bility, and render it capable of being ap- 
plied in thicker ſtrata on the copper. Al- 
loys of this kind are already uſed in ſeveral 
manufactures. The very ſmall quantity of 
tin required to cover the ſurface of copper, 
is ſurprizing ; Meſſrs. Bayen and Charlard 
having determined, that a veſſel of nine 
inches in diameter, and three inches three 
lines in depth, did not gain more than 
twenty-one grains by tinning. This ſmall 
quantity is nevertheleſs ſufficient to prevent 
the dangers which might ariſe from the uſe 
of copper veſſels, provided care be taken, 
that ſubſtances capable of difſolving the tin 
be not ſuffered to remain too long a time in 
the veſſels; and more eſpecially that the tin 
be frequently renewed; as the friction, heat, 
and action of ſpoons, with which the in- 
cluded ſubſtances are ſtirred, deſtroy it very 
quickly. There is likewiſe another cauſe 
of apprehenſion reſpecting the tin uſed by 
braziers in tinning, &c. It is often alloyed 
with one fourth of its weight of lead; 
and in this caſe the bad effects of the latter 
metal are much to be feared, as it is 
known to be very ſoluble in acids and fat 
ſubſtances. It is therefore neceſſary that 
government ſhould take ſufficient care that 
the braziers be not deceived in the tin they 
purchaſe, and that they may not employ 
| X 2 any 
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any bat the Mallacca or Banca tin, in the 
| Nate it is received in from the Indies, with- 
out having been alloyed or re-melted by the 
pewterers. 

M. De la Folie, citizen of Rouen, well 
known by his chemical labours reſpecting 
the arts, and the uſeful diſcoveries with 
which he has enriched the arts of dying, of 
pottery, and a great number of manufactures 
at Rouen, propoſed, in order to avoid the 
inconvenience and danger of tinning copper, 
that ſaucepans of forged iron covered with 
zink, might be uſed, which, as we have al- 
ready ſeen, is not productive of any danger- 
ous effects. Many perſons have already uſed 
theſe veſſels, and have been ſenſible of their 
advantages. It is much to be deſired, that 
the uſe of theſe veſſels may become more 
general. F ai: 

When tin is melted with copper, a metal 
ſpecifically heavier than the two metals em- 
ployed, is obtained. This alloy is whiter, 
more brittle, and more ſonorous, in pro- 

ortion as the quantity of tin is greater. 
When it is very white it is called bell- me- 
tal; when it contains a larger proportion of 
copper, it is yellow, and is called bronze. 
This laſt is uſed in caſting ſtatues, and 
forming pieces of artillery, which require 
to be ſufficiently ſolid not to burſt, and __ 
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fo JnQiile a as have their form deſtroyed by 
the ſtroke of bullets.* 

Copper and iron are capable of unitin 
either by fuſion, or in the way of ſoldering; 

et this combination does not eafily ſuc- 
ceed. When a mixture of the two metals 
is melted in a crucible, the iron. is found. 
in pieces in the copper, without being per- 
fectly united. Copper decompoſes the mo- 
ther water of martial vitriol, though iron 
has a ſtronger affinity with acids than cop- 
per. 

The uſes of copper are numerous, and 
well known. The alloy of copper and zink 
is moſt commonly uſed on account of its 
great ductility and its beauty. As copper 
is a very violent poiſon, it ought never to 
be adminiſtered in medicine. The proper- 
eſt remedies in caſe of poiſoning by copper 
reduced into calx or verdigris, are emetics, 


abundance of water, liver "of ſulphur, al- 
kalies, &c. 


When the doſe of tin co that of copper, the 1 me- 
tal becomes ſoft, but the ſpecific gravity in almoſt every 
proportion of the two metals, is equal to, and in Tons caſes 
exceeds, that of the heavier. F. 

+ This fact is well explained by Bergman, i in his D 
tiſe on Elective Attractions, & VI. The iron, in the mo- 
ther water of martial vitriol, is dephlogiſticated beyond a 
certain limit; or, according to the pneumatic theory, it is 
combined with a portion of the baſe of pure air. In this 
ſtate it attracts the acid leſs than copper does. T. 


X 3ö '» Ca 


any bat the Mallacca or Banca tin, in the 
ſtate it is received in from the Indies, with- 
out having been alloyed or re-melted by the 
pewterers. 

M. De la Folie, citizen of Rouen, well 
known by his chemical labours reſpecting 
the arts, and the uſeful diſcoveries with 
which he has enriched the arts of dying, of 
pottery, and a great number of manufactures 
at Rouen, propoſed, in order to avoid the 
inconvenience and danger of tinning copper, 
that ſaucepans of forged iron covered with 
zink, might be uſed, which, as we have al- 
ready ſeen, is not productive of any danger- 
ous effects. Many perſons have already uſed 
theſe veſſels, and have been ſenſible of their 
advantages. It is much to be deſired, that 
the uſe of theſe veſſels may become more 
general. | 

When tin is melted with copper, a metal 
ſpecifically heavier than the two metals em- 
ployed, is obtained. This alloy is whiter, 
more brittle, and more ſonorous, in pro- 
portion as the quantity of tin is greater. 
When it is very white it is called bell-me- 
tal; when it contains a larger proportion of 
copper, it is yellow, and is called bronze. 
This laſt is uſed in caſting ſtatues, and 
forming pieces of artillery, which require 
to be ſufficiently ſolid nor to burſt, and * 
: | 0 
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ſo ductile as to have their form deſtroyed by 
the ſtroke of bullets.* 

Copper and iron are capable of unitin 
either by fuſion, or in the way of ſoldering ; 
yet this combination does not eafily ſuc- 
ceed. When a mixture of the two metals 
is melted in a crucible, the iron. is found 
in pieces in the copper, without being per- 
fectly united. Copper decompoſes the mo- 
ther water of martial vitriol, though iron 
has a ſtronger affinity with acids than cop- 
per. x | 

The uſes of copper are numerous, and 
well known. The alloy of copper and zink 
is moſt commonly uſed on account of its 
great ductility and its beauty. As copper 
is a very violent poiſon, it ought never to 
be adminiſtered in medicine. The proper- 
eſt remedies in caſe of poiſoning by copper 
reduced into calx or verdigris, are emetics, 


abundance of water, liver of ſulphur, al- 
kalies, &c. 


* When the doſe of tin exceeds that of copper, the me- 
tal becomes ſoft, but the ſpecihc gravity in almoſt every 
proportion of the two metals, is equal to, and in ſome caſes 
exceeds, that of the heavier. 'Þ. 1795 

+ This fact is well explained by Bergman, in his Trea- 
tiſe on Elective Attractions, & VI. The iron, in the mo- 
ther water of martial vitriol, is dephlogiſticated beyond a 
certain limit; or, according to the pneumatic theory, it is 
combined with a portion of the baſe of pure air. In this 
ſtate it attracts the acid leſs than copper does. T. 
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CA A. P. XIX. 
Concerning Silver. 


ILVER, called Luna or Diana by the 

alchemiſts, is a perfect metal of a white 
colour, and of the moſt lively brilliancy ; 
it has neither taſte nor ſmell; its ſpecific 
gravity is ſuch, that it loſes about the ele- 
venth part of its weight by immerſion in 
water, and a cubic foot of this metal weighs 
720 pounds. Silver is ſo ductile, that it 
may be beat into exceedingly thin leaves, 
and drawn into wire much finer than a 
hair.* A grain of filver may be extended fo 
as to form a veſſel capable of containing an 
ounce of water. Its tenacity is ſo conſi- 
derable, that a filver wire of the tenth of 
an inch in diameter, may ſuſtain a weight 
of 270 pounds without breaking. Its hard- 
neſs andelaſticity are not equal to thoſe of 
copper. It is the moſt ſonorous of metals 
after thoſe we have mentioned. It hardens 
under the hammer, but very readily loſes 
that hardneſs by heating. Meſſrs. Tillet 
and Mongez have cryſtallized this metal, 
and obtained quadrangular pyramids, ſome- 
times inſulated like thoſe which are found 


* A grain of leaf ſilver meaſures ſomewhat more than 
51 ſquare inches, and the ſilver wire, uſed by aſtronomers, 
about the 7; of an inch in diameter. This is about half 
the diameter of a fine human hair, T. 


on 
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on the edges of the crucibles in which this 
metal has been melted, or grouped and la- 
terally placed one on the other. 

Silver is found in many various ſtates in 
nature; the principal ores of this metal 
my be reduced to the following. 

Native or virgin filver; it is known 
by its brilliancy 775 ductility, and is found 
in a great variety of forms; it is often in 
irregular maſſes, more or leſs conſiderable 
in magnitude. Sometimes it has the form 
of capillary threads twiſted round, and in 
this ſtate ſeems to have been produced by 
the decompoſition of a red ſilver ore, as 
Henckel and Rome de Liſle have obſerved. 
It is likewiſe found in plates and in forms, 
which reſemble the webs of ſpiders, and 
which the Spaniards for that reaſon call 
arane ; in vegetation, or branches formed 
by octahedrons, inſerted one in the other. 
Some of theſe ſpecimens exhibit the mark 
of a leaf of fern, others are cubes and ſingle 
octahedrons, whoſe angles are truncated ; 
the latter are rare. Native filyer is often 
diſperſed in a quartzoſe gangue, and is 
| ſometimes met with in fat earths; it is 
found in Peru, in Mexico, and Konſberg in 
Norway, at Johan Georgenſtadt, and at Eh- 
renfriedenſdorf in Saxony, at St. Marie at 
Allemont in Dauphiny, &c. This metal is 
not naturally found in the ſtate of calx. 

2. Native ſilver united to gold, copper, 
iron, arſenic, regulus of antimony, or to 


X 4 gold 
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gold and copper together, or to arſenic and 
iron together. Theſe varieties of native 
ſilver alloyed, are found at Freyberg in Sax- 
ony, and in the mines of Guadalcanal in 
Spain ; but it muſt be obſerved, that the 
foreign ſubſtances compoſe but a ſmall pro- 
portion. 

The vitreous filver ore is compoſed, 
according to moſt mineralogiſts, of filver 
and ſulphur; it is of a blackiſh grey colour, 
reſembling lead; ſome ſpecimens are brown, 
greeniſh, yellowiſh, &c. and it may be cut 
with the knife. It is often amorphous, 
ſometimes cryſtallized in octahedrons, and 
in hexahedral priſms, whoſe angles are trun- 
cated. M. Monnet diſtinguiſhes a EY» 


which inſtead of yielding to the knife li 


the others, became reduced into ee 
This ore affords from ſixty-two to ei 

four pounds of filver pet quintal. 3 is 
very eaſily melted. If it be expoſed to a 
heat not ſufficient to melt it, the ſulphur 
is diſſipated, and virgin filver i in vegetation, 
or fibres, is obtained. 

4. The red ſilver ore is often of a deep 
colour ; ſometimes tranſparent, cryſtallized 
in cubes, whoſe edges are truncated, or in 
hexahedral priſms, terminated by tetrahedral 
pyramids; at Potoſi it is called Rofli-cleto. 
The ſilver is combined with ſulphur and ar- 
ſenic; when it is broken, its colour appears 


lighter within, und. its ſtructure reſembles 
ſmall 
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ſmall needles, or cotivergent priſms, like 
ſtalactites. If it be expoſed to a fire care- 
fully managed, and capable of igniting it, 
the filver' is reduced, and forms capillary 
vegetations, ſimilar to native ſilver. It af. 
fords from fifty-eight to fixty-=two pounds 
of ſilver per quintal. The varieties of this 
ſpecies differ in colour, in form, in weight, 
&c. They are in general found in all places 
where the other ores of filver are met 
with. 855 . |; | 
5. Silver with arſenic, cobalt, and iron 
mineralized by ſulphur... Bergman affirms, 
that the filver is ſometimes fifty hundredths 
in this ore. The ore is ſometimes grey and 
brilliant, often of a dull and tarniſhed co- 
lour, with effloreſcences of cobalt. The 
gooſe dung ore belongs to this ſpecies. 
6. Grey ſilver ore, which differs no other- 
wiſe from the copper ore, called falherts, 
than in containing a larger proportion of 
this precious metal; it is well cry{tallized 
in triangular maſſes, whoſe edges ate cut 
ſlopewtſe. The largeſt of theſe cryſtals have 
ſcarcely any brilliancy ; the ſmalleſt diſ- 
perſed on a flat gangue, form a very apree- 
able appearance when expoſed to the light, 
on account of their great brilliancy. The 
grey filver ore affords from two to. five. 
marks of ſilver per quintal. This ore is 
ſometimes found in organic matters, whoſe 
form it perfectly imitates ; it is then called 
N figurate 
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figurate ore of ſilver; ſuch is the ore 
which reſembles the blades of corn, and 
that which M. Rome de Liſle obſerved in 
the form of cones of the pine. Wood 
has likewiſe been found mineralized by this 
ſpecies of ore. The grey ſilver ore contains 
ſilver, copper, iron, arſenic, and ſulphur; 
when the iron is in ſmall proportion, it is 
called white filver ore. This laſt muſt not 
be confounded with galena, containing fil- 
ver, which the workmen ſometimes call 
filver ore, | 
7. Black filver ore, called nigrillo by the 
Spaniards, is nothing more, according to 
Lehman and Rome de Liſle, than a decom- 
ofition of the red or grey ſilver ore, or a 
ſort of middle ſtate between theſe ores and 
native filver; it is often met with. The lat- 
ter mineralogiſt obſerves, that the ſolid, 
ſpungy, or porous ſpecimens, are produced 
by the earth and vitreous ore, and are much 
_ richer than thoſe 1 which are fri- 
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able, and of a pitchy colour, whoſe origin 
is owing to the alteration of white or grey 
: filver ores. From theſe cauſes it is very ſub- 
N ject to vary in the quantity of its product; 
8 in general it affords from ſix or ſeven pounds 
nh to near ſixty pounds per quintal.  < 
17 8. Corneous ſilver ore, or the natural com- 
„ bination of filver with the muriatic, and a 
15 ſmall quantity of vitriolic acid, is of a dirty 
Kel yellowiſh grey, ſometimes it is of a fawn 
ba | 92 colour; 
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colour; it is rarely tr: aſparent; eaſily yields 
to the knife, and melts by the flame of a 
candle. It is found cryſtallized in cubes, 
but moſt commonly in irregular maſſes. 
Portions of native filver are frequently found 
inſerted in its maſs. It was formerly thought 
to contain ſulphur and arſenic, but minera- 
logiſts at preſent are agreed reſpecting its 
nature. M. Cronſtedt, Lehman and Sage, 
Woulf, Lommer and Bergman, diſtinguiſh- 
ed the preſence of the marine acid, which 
is diſengaged by heat. M. Woulf likewiſe 
diſcovered, that it contains the vitriolic 
acid; it is found in Saxony, at St, Marie, 
at Guadalcanal in Spain, and at Allemont 


in Dauphiny. 


9. The ſoft filver ore of Wallerius, is na- 
tive or mineralized filver, interſperſed in 
greater or leſs quantities, in coloured earths. 
Many varieties of colour are obſervable in - 
earths containing ſilver, from the dirty grey 
to _ deep brown. 

o. Laſtly, filver is found often com- 
bined with other metallic matters, in the 
ores we have deſcribed; ſuch as miſpickel, 
the grey cobalt ore, kupfer- nickel, or ore. 


of nickel, antimony, which often preſents 


the variety called plumoſe filver ore, blend, 
galena, martial pyrites, and white copper 
ores : theſe laſt are of the ſpecies of grey 
filver ores. All theſe ſubſtances frequently 
contain a ſufficient quantity of ſilver to be 
worked 
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worked with profit; but it is eaſy to con- 
ceive, that they ought not to be deſcribed 
like the foregoing, as proper ores of filver, 


and that it is ſufficient to remark, that they 


are partly compoſed of this metal. 

The aſſay of filver ores varies according 
to their nature; ſuch as contain native filver 
ore, require in ſtrictneſs nothing more than 


ſeparating and waſhing. Trituration with 


running mercury may be uſed for the ac- 
curate ſeparating of this metal from the 


marine ſubſtances, which change it; the 


fluid metal diſſolves the filver, and may be 
afterwards driven off by fire. Sulphureous 
filver ores require to be roaſted, and after- 
wards melted with a greater or leſs quantity 
of flux; in this fuſion, ſilver is obtained 
commonly aHloyed with lead, copper, iron, 
&c. For the ſeparation and accurate aſcer- 
taining of the quantity of precious metal 
contained in this alloy, a proceſs entirely 
chemical is uſed, which depends on the 
properties of the imperfect metals. Lead be- 
ing capable of vitrifying, and of carrying 
with it, in its vitrification, the imperfect 
metals, ſuch as iron and copper, without 
acting on filver, this property is uſed to 
ſeparate the perfect metal from thoſe with 
which it is alloyed; the filver is melted 
with a quantity of lead, which muſt be fo 


much the more eoitdcrable ! in proportion as 


the quantity of baſe metal is ſuppoſed to be 
greater; 


* 


SILVER». „1 


greater. This alloy is then put in flat and 
porous veſſels, made of caleined bones and 
water; this kind of crucible, which is 
called a cuppel, is well adapted to abſorb 
the glaſs of lead, which is formed in the 
operation of cuppellation. After this pro- 
ceſs the ſilver remains pure. In order to de- 
termine what quantity of imperfect metal 
it contains, or its degree of fineneſs, the 
maſs of ſilver is ſuppoſed to be divided into 
twelve parts, called penny-weights, . and 
each of theſe penny-weights into twenty= 
four grains; if the maſs of filver has loſt 
a twelfth of its weight, it is called filver of 
eleven penny-weights fine; if it has loſt 
only a twenty-fourth, it is called filver of 
eleven penny-weights, twelve grains fine, 
and fo forth. The cuppel, after this opera- 
tion, is found to be much heayier, and con- 
tains the glaſs of lead, and thoſe imperfect 
metals, which were united with the ſilver, 
and have been ſeparated by the lead, As the 
lead itſelf almoſt. always contains a ſmall 
quantity of filver, it is neceſſary firſt to 
cuppel it by itſelf, in order to determine the 
quantity of the filver it contains, and a 
deduction muſt be made, from the button of 
fine filver obtained, of the ſmall portion 
known to be contained in the lead made uſe 
of, which is called the witneſs. Cuppel- 
lation, is attended with a phenomenon by 
which the artiſt is advertiſed of the Nate of 

the 
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the proceſs as it goes forward. In proportion 
as the ſilver becomes pure, by the vitrification 
and ſeparation of the lead, it appears much 
more brilliant than the portion which is 
not yet fine; the brilliant part increaſes by 
degrees, and when all the ſurface of the 
metal becomes pure and luminous, the in- 
ſtant in which it paſſes to this ſtate, exhi- 


bits a flaſh or fulguration, which denotes 


that the operation is finiſhed. Cuppelled 
filver- is very pure with reſpe& to the im- 
perfect metals it may have contained, but it 


may contain'gold; and as it always contains 


a certain quantity, another operation muſt 
be made to ſeparate theſe two perfect metals. 
As gold is much leſs changeable than filver, 


by moſt ſolvents, the filver is diſſolved by the 


addition of the nitrous or muriatic acids, or 


by ſulphur; and the gold, on which theſe 


ſolvents have little or no action, remains 
pure. This method of ſeparating filver from 
gold is called parting; we ſhall ſpeak of the 
different kinds of parting, after having de- 


ſcribed the action of each of the ſolvents on 


filver, when we ſhall ſpeak of the alloy of 


this metal with gold. 


The large works where filver is extract- 
ed from its ores and purified, are ſimilar 
to thoſe we have deſcribed for the aſſay of 
the ores of this metal. There are, in general, 
three methods of treating filver in the 


large way: the firſt conſiſts in triturating 


virgin 
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virgin filver with mercury; this amalgam is 
waſhed to ſeparate all the earth, the ſuper- 


| fluous mercury is preſſed out through the 


pores of bags of leather, and the reſt is 


ſeparated by diſtillation in iron retorts; after 


which the filver is melted and caſt into 
ingots. This proceſs cannot be uſed with 
filver ores that contain ſulphur: theſe are 
roaſted and mixed with lead, to refine the 
precious metal by cuppellation. Rich filver 
ores are treated in this manner, but the 
poorer ores are treated in a different manner 
from the two foregoing; they are melted 
without previous roaſting, with a ſmall 
quantity of pyrites. This fuſion, which is 
called the crude fuſion, affords a mat of 
copper in combination of filver, which is 
treated with lead in the way of eliquation ; - 
the latter, which carries down the filver 
during the fuſion, is afterwards ſcorified on 
the cupel, and the perfect metal remains 
pure. Cuppellation in the large way differs 
from that which is made in the ſmall way; 
in this circumſtance, viz. that in the firſt, 
the ſcorified lead is driven off by the action 
of a bellows, whereas, in the latter, the glaſs 
of lead is abſorbed by the cuppel. 

The filver obtained by the proceſſes here 
deſcribed is, in general, much leſs liable to 
alteration than all the metals hitherto 
deſcribed. The contact of light does not at 
all change this metal, however long it be 
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expoſed to it; heat melts it, cauſes it to 
bet, and. to RO volatilized, but with- 
out eration . It does not melt in leſs than 
a white heat, but is more fuſible than copper. 


When it has been 


held in fuſion for a certain 


time it boils and emits vapour, which con- 
ſiſts of ſilver volatilized. This fact is proved 
Dy, the exiſtence of the metal in the funnels of 
chimnies, under which large quantities are 
continually melted. It is likewiſe confirmed 
by the ca ital experiment of the Academi- 
cians of Paris, who expoſed very pure ſilver : 

to the focus of Trudainc's lens. Theſe philo- 


ſophers obſerved, 


that the melted metal 


emitted a thick fume, which completely 
filvered a piece of gold held over it, 
Silver, when flowly cooled, is capable of 


aſſuming a regular form, and cryſtallizes in 


quadrangular pyramids. M. Baume has 
obſerved that this nictal, in cooling, aſſumes 
a ſymmetrical form, * 1 is obſervable on 
its ſurface by ſmall fibres, reſembling the 


feather of a pen. 


I have obſerved that the 


fine button obtained by cuppellation often 
reſents on its ſurface ſmall ſpaces of five 
or ſix ſides. arranged among each other, 


like a pavement ; 


but the cryſtallization in 


| tetrahedral pyramids, has not been well ob- 


ſerved, except by Meflrs. Tallet, and the 


Abbe Mongez. 


It has been long thought, and ſome che- 
miſts ſtill, are of opinion, that ſilver is in 


* 


deſtructible. 


SILVER. 397 
deſtructible by the combined action of heat 
and air. It is certain that this metal kept in 
fuſion without contact of air, does not ap- 
pear to be ſenſibly altered; yet Junker had 
affirmed, that by treating it a long time in 
the reverberatory furnace, in the manner of 
Iſaacus Hollandus, ſilver was changed into 
a vitreous calx. This experiment has been 
confirmed by Macquer. That learned chemiſt 


expoſed ſilver twenty ſucceſſive times in a 


porcelain crucible to the fire of the furnace 
at Seves, and at the twentieth fuſion he ob- 
tained a witriform matter of an olive green, 
which appeared to be a true glaſs of filver. 
This metal when heated in the focus of the 
burning glaſs, has always exhibited a white 


pulverulent matter on its ſurface, and a 


greeniſh vitreous covering on the ſupport it 
reſted upon. Theſe two facts remove all 
doubt reſpecting the alteration of filver;; 
though it is much more difficult to calcine 
than other metallic matters, yet it is capable 
of being converted after a length of time 
into a white calx, which treated in a violent 
fire, affords an olive- coloured glaſs. It 
may perhaps be poſſible to obtain a calx of 
ſilver, by heating this metal when reduced 
into very fine laminæ, or in leaves, for a very 
long time in a matraſs, as is done with mer- 
cury. At all events it is certain, that 
ſilver does not combine with the baſe 
of vital air without great difficulty, and 

Vor. III. Y that 
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that heat does not favour this combination 
in the ſame manner as it does with almoſt 
all the other metals; but on the contrary, 
diſengages that principle from it very rea- 
dily : for the calces of filver are all eaſily 
reduced without addition, a circumſtance 
which depends on the flight adherence of 
the oxyginous principle, which by heat is 
diſengaged in the form of vital air. 
Silver is not changed by the action of air, 
its ſurface being ſcarcely tarniſhed by a very 
long expoſure to that fluid. Water does not 
act on it. Earths do not combine with it, 
but it is probable that its calx would give 
an olive green colour to glaſſes with which 
it might be fuſed. i 5 
The ſalino- terreſtrial matters and the 
alkalies, do not ſenſibly act on ſilver. Vi- 
triolic acid diſſolves it when very concen- 
trated or boiling, and the metal is greatly 
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bi divided. Much ſulphureous gas is diſen- 
5 gaged during this ſolution; the ſilver is 
3 converted into a white matter, on which 
37 ſpirit of vitriol muſt be poured, in order 
be to hold it in ſolution: very ſmall needles 
£3 -of lunar vitriol are obtained by evaporating 
EE this liquor. I have ſeveral times obtained 
+. vitriol of filver in plates, formed by the 
274 -union of theſe needles length-wiſe. This 
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ſalt melts in the fire, and is very fixed; it is 
decompoſable by alkalies, iron, copper, zink, 
mercury, &c. All the precipitates obtained 
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by alkalies, are reducible without addition, 
and become converted into fine Vas in 
cloſed veſſels. ; 

The nitrous acid diflolves filver with. rapi- 
dity, and even without the aſſiſtance of 
heat. This ſolution is ſometimes performed 
ſo quickly, that in order to prevent the in- 
convenience that might ariſe, it is neceſſary 
to uſe ſilver in a lump. A large quantity of 
nitrous gas is diſengaged, and a white pre- 
cipitate, more or leſs abundant, is formed, | 
if the ſpirit of nitre contained a portion of 
vitriolic or muriatic. acid. The ſpirit of 
nitre uſually becomes of a blue or green 
colour, but loſes this colour, and becomes 
tranſparent as ſoon as the ſolution is finiſh- 
ed, if the filver made uſe of be. pure; but 
on the contrary, a a greeniſh tinge remains 
when the ſilver contains copper. The pureſt 
filver which can be employed, ſometimes 
contains gold: in this caſe, as the nitrous 
acid has ſcarcely any action on this perfect 
metal, this laſt is ſeparated in the form of 
blackiſh flocks, in proportion as the ſilver is 
diſſolved. From the difference of the action 
of this acid on theſe two metals, it is ſucceſs- 


fully employed in ſeparating them from each 


other, in the operation of parting by aqua- 
fortis. The nitrous acid diſſolves more than 
half its weight of filver : this, ſolution is 
exceedingly cauſtic, tinges the epidermis of 
a black colour, and. intirely corrodes it. 
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When highly charged with the metal, it de- 


poſits flender brilliant cryſtals, reſembling 
thoſe of ſedative ſalt; when the one half is 
evaporated, it affords, by cooling, flat cryſtals, 
which are either hexagonal, or triangular, or 
ſquare, and appear to be formed of a great 
number of ſmall needles, placed one beſide 
the other. Theſe plates are placed obliquely 
on each other; they are tranſparent, and very 
cauſtic, and are called nitre of filver, lunar 
nitre, or lunar cryſtals. Lunar nitre is quickly 
altered by the contact of light, and blackened 
by combuſtible vapours. It detonates on 
heated charcoal, and leaves a white powder, 
which is pure filver. It is very fuſible: if it 
be expoſed to heat in a crucible, it firſt ſwells 
up and loſes the water of cryſtallization, after 
which it remains in fuſion ; and if ſuffered 
to cool in this ſtate, it appears to be a grey 
maſs, and forms a preparation known in 
pharmacy and ſurgery, by the name of lapis 


infernalis. It is not neceſſary in making 


this preparation, to uſe the cryſtals of lunar 
nitre, which are difficult and expenſive to 
obtain; as it is ſufficient to evaporate a ſo- 
Jution of ſilver in the nitrous acid to dry- 
neſs, and to put this reſidue in a crucible or 
filver ladle, as M. Baume adviſes, and to 
heat it flowly till it is in an undiſturbed fuſion, 
in which ſtate it muſt be poured into a mould, 
to give it the form of ſmall cylinders. If the 
cylinders of lapis infernalis be broken, they 

| . are 
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radiating from the axis of each cylinder. 


Lunar nitre muſt not be too long heated to 


make the lapis infernalis, as by that means 
a part of the ſalt would be decompoſed, and 
a button of ſilver would be found at the 
bottom of the crucible. To aſcertain what 
paſſes in this operation, I have diſtilled lunar 
cryſtals in the pneumato-chemical appara- 
tus: they afforded nitrous gas, and a large 
quantity of very pure vital air; the ſilyver 
was recovered in the matraſs, intirely re- 
duced. . The glaſs was opake like enamel, 
and of a beautiful marron brawn colgur. 
The brown colour of the glaſs in this ex- 
periment, doubtleſs ariſes from manganeſe, 
or ſome other ſubſtance contained in it ; for 
the colour of glaſs formed by the calx of 
filver, is of an olive green, as we have already 

obſerved. | . 
Lunar nitre expoſed to the air, does not 
attract moiſture; it is very ſoluble in wa- 
ter, and may be cryſtallized by the flow 
evaporation of that fluid, e 
The nitrous ſolution of filver is decom- 
poſed by the ſalino-terreſtrial ſubſtances and 
by alkalies, but with very different pheno- 
mena, according to the ſtate of the ſub- 
ſtances. Lime- water forms a very abundant 
olive- coloured precipitate; cretaceous fixed 
alkalies precipitate it of a white colour; the 
cauſtic volatile alkali * a green, inclining 
| "2 to 
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to olive: the latter precipitation takes Paare 
after a conſiderable time. | 


Though the nitrous acid acts with more 
energy than any other on filver, it has not 


the ſtrongeſt adheſion and affinity with that 
metal. The vitriolic and muriatic acids are 
capable of depriving it of the calx of ſilver 


which it may hold in ſolution. Hence it is, 
that a few drops of theſe acids poured into a 


' nitrous ſolution of filver, produce a precipi- 
tate of a white powder when the vitriolic 


acid is uſed, or a thick coagulum when the 


muriatic acid i is uſed. In the firſt caſe vi- 
triol of filver is formed; in the ſecond, mu- 
riate of ſiiver. Theſe two ſalts not being 


very ſoluble, fare precipitated, It is not ne- 
ceſſary to ule the vitriolic and muriatic acids 


In a diſengaged ſtate, to produce theſe decom- 
Poſitions ; ; the neutral ſalts reſulting from 


their union with alkalies and earthy 3 
may be employed with equal advantage. A 


double decompoſition or combination then 


takes place, becauſe the nitrous acid being 
ſeparated from the ſilver, unites with the 
baſe of the vitriolic and muriatic ſalt. This 
difference of affinity between the acids and 


filver, is the baſis of a proceſs uſed for pro- 


curing the nitrous acid in a ſtate of purity, 

without any mixture of other acids ; ſuch 
in a word as is neceſſary for many operations 
in metallurgy, and for the moſt part of che- 
mical reſearches. As it ſeldom happens - 
- the 
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the diſtillation of ſpirit of nitre, that this 
fluid is not mixed with a certain quantity of 
vitriolic and muriatic acid, chemiſts have 
endeavoured: to diſcover methods of ſepa- 
rating theſe ſeveral fluids, and they avail 
themſelves with ſucceſs of the nitrous ſolu- 
tion of filver for this purpoſe. The lunar 
ſolution is poured into the impure nitrous 
acid, till no more precipitate is formed. 
The depoſition formed by the vitriol of ſil- 
ver, or lunar cornea, is ſuffered to ſubſide; 
the acid is decanted and diſtilled-by a gentle 
heat, to ſeparate it from the ſmall portion of 
lunar falt it may contain; and the product is 
very pure nitrous acid; called. precipitated 
nitrous acid. | 
| Moſt metallic matters are 1 of de- 
compoſing the nitrous ſolution of filver, be- 
cauſe they have a ſtronger affinity than that 
metal with the nitrous acid. The neutral ar- 
ſenical ſalt diſſolved in water, produces a 
reddiſh precipitate in the nitrous ſolution, 
which — of ſilver united with arſenic; 
this precipitate reſembles the red ore of fil- 
ver. Silver may be precipitated in its metallic 
ſtate by moſt metals and ſemi-metals; but 
we ſhall more particularly attend to the ſe- 
paration of this perfect metal by mercury 
or by copper, becauſe of the phenomena the 
firſt preſents, and the utility of the latter. 
Silver ſeparated from the nitrous acid b 
mercury, is in its metallic ſtate, and the 
| Y 4 ſlowneſs 
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- flowneſs of its precipitation produces a pe- 


culiar ſymetrical amalgam, known by the 
name of Arbor Dianz, or the philoſophical 
tree. There are many proceſſes for obtain- 
inge this eryſtallization. Lemery directs one 


dunce of fine ſilver to be diſſolved in ni- 


trous acid of moderate ſtrength: this ſolu- 
tion is to be diluted with about twenty 
ounces of diſtilled water, and two ounces of 
mercury are to be added: in forty days a 
very beautiful vegetation is formed. Hom- 
berg has preſcribed a much ſhorter proceſs: 
according to this chemiſt, an amalgam of 
four drams of leaf ſilver, with two drams 
of mercury, muſt be made in the cold. This 
amalgam is to be diſſolved in a ſufficient 
quantity of nitrous acid, and a pound and 
a half of diſtilled water muſt be added to 


the ſolution. A little ball of the ſoft amal- 


gam of ſilver muſt be put into an ounce of 
this liquid, and the precipitation takes place 


almoſt inſtantly. The precipitated filver, 


united to a portion of the mercury, diſ- 


poſes itſelf in fibres of a priſmatic appear- 


ance on the ſurface of the amalgam : other 


fibres appear, and inſert themſelves in the 
foregoing, ſo as to exhibit a vegetation in 


the form of a buſh. * Laſtly, M. Baume 
has deſcribed a method of obtaining the 


Arbor Diane, which differs in ſome reſpects 


from that of Homberg, and ſucceeds with 


greater certainty ; he dĩrects fix drachms of the 


ſolution 
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ſolution of filver, and four of the ſolution 
of mercury, in the nitrous acid, both well 
ſaturated, to be mixed, and five ounces of 
diſtilled water to be added to this liquor. 
The mixture muſt be poured into an earthen 
veſſel, upon fix drachms of an amalgam of 
filver, made with ſeven parts of mercury, and 
one part of filver. + Theſe two methods ſuc- 
ceed much more quickly than that of Le- 
mery, by the reciprocal action and affinity 
between the metallic ſubſtances. In fact, 
the mercury contained in the ſolution, at- 
tracts that of the amalgam ; the ſilver con- 
| tained in the latter acts hkewiſe on that 
which is held in ſolution, and from theſe 
attractions, a quicker precipitation of the 
filver takes place. The mercury which com- 
poſes a part of the amalgam, being more 
abundant than is neceſſary to precipitate the 
filver from the ſolution, produces likewiſe a 
third effect of conſiderable importance; it 
attracts the ſilver by the affinity and tenden- 
cy it has to combine with that metal, and it 
effectually combines with it; ſince the vege- 
tation of the Arbor Diane are a true brittle 
amalgam of a cryſtallized form. This cry- 
ſtallization ſucceeds much better in conical 
veſſels, or glaſſes, than in round or open veſ- 
ſels, ſuch as the cucurbit recommended 
M. Baume. It may likewiſe be obſerved, 
that it is neceſſary to place the veſſel in 
which the experiment is made, in a ſituation 
where 
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- where it may not be ſhaken, or agitated, as 
ſuch circumſtances would effectually prevent 
the ſymetrical arrangement of the amalgam. 
Copper plunged in the ſolution of ſilver, 
precipitates this metal likewiſe in a brilliant 
and metallic form. This proceſs is uſually 
employed to ſeparate the ſilver from its ſol- 
vent, after the proceſs of - parting. Plates of 
copper are immerſed in the ſolution, or the 
ſolution itſelf is poured into a veſſel of cop- 
per; the filver immediately becomes ſeparat- 
ed in whitiſh grey flacks. When the liquor 
becomes blue, and is deprived of all its ſilver, 
it isdecantedoff; the filver, after being waſhed 
ſeveral times in water, is melted in a crucible, 
and cupelled, in order to ſeparate it from the 
portion of copper with which it united dur- 
ing the ſeparation. The filyer afforded by 
this operation, is the pureſt of all; it is 
twelve penny-weights fine. From theſe two 
precipitations of ſilver by mercury and cop- 
per, we ſee, that metals ſeparated from their 
ſolvents by other metallic matters, are preci- 
pitated with all their properties. This pheno- 
menon depends, as we have obſerved in the 
hiſtory of copper, on the circumſtance that 
the metals, immerſed in the ſolution of 
ſilver, take the oxyginous principle from the 
latter, by virtue of their ſtronger affinity. 
The muriatic acid does not immediately 
diſſolve filver, but it perfectly diſſolves its 
calces. When this acid is ſurcharged mo 
the 
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the oxyginous principle, and in the dephlo⸗ | 
giſticated ſtate, it readily diſſolves that metal. 
This no doubt accounts for what happens i in 
the proceſs of dry parting. The operation 
conſiſts in expoſing plates of gold alloyed 
with ſilver to heat in a cement, compoſed of 
a mixture of martial vitriol and common 
falt : the vitriolic acid diſengages the mu- 
riatic acid, gives it a portion of its oxyginous 
principle, and the latter acts on, and dillolves 
the ſilver. 

A much ſhorter arid nies proceſs 1s l 
to combine the muriatic acid with the calx 
of ſilver, by pouring it into a nitrous ſolu- 
tion of the metal. The very . abundant 
precipitate, which is inſtantly formed, is a 
combination of the muriatic acid with filver, 
which has a ſtronger affinity with this acid 
than with that of nitre, and conſequently 
quits the latter to unite with the former. 
The ſame combination is obtained by pour- 
ing the muriatic acid into a ſolution of vitriol 
of filver, becauſe this has a ſtronger affinity 
than the vitriolic acid with the metal. The 
muriatic acid may likewiſe be combined with 
ſilver, by heating it on a calx of the metal 
precipitated from the nitrous acid by n | 
alkali. 

The muriate of ſilver poſſeſſes many pro- 
perties which deſerve to be known; it is ſo 
fuſible, that it melts when expoſed in an 
* 8 158 to a mild heat; as for 

example, 


— 
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mple, that of hot aſhes. By this fuſion 


it is converted into a grey and ſemi-tranſpa- 


rent ſubſtance; reſembling horn, and for that 
reaſon has been called luna. cornea. If it be 
poured on a ſtone, it becomes fixed in the 
form of a friable matter, cryſtallized as it were 
in fine filvery needles. When heated for a 
Jong time with contact of air, it is decom- 
poſed; it paſſes eaſily through the crucibles; 
part is volatilized, and part is reduced into 
metal, affording globules of ſilver, interſperſed 
among the portion of the luna cornea, which 
is not yet decompoſed. Luna cornea expoſed 
to light, loſes its white colour, and becomes 
brown in a ſhort time. It diſſolves in water, 
in but a very ſmall quantity; a pound of 
diſtilled boiling water taking up only three 
or four grains, according to the experiment 
of M. Monnet. Alkalies are capable of de- 
compoſing luna cornea diſſolved in water, 
or in the dry way by heat; this method 
affords the pureſt and fineſt ſilver known. A 
mixture of four parts of vegetable alkali, or 
chalk of pot-aſh, with one part of luna cor- 
nea, is melted in a crucible: when it is in 


ſtrong fuſion, it is taken from the fire, ſuf- 


fered to cool, and broken; the filyer is 
found beneath the muriate of pot-aſh form- 
ed in the operation, and the ſuper-abundant 
portion, of alkali employed. M. Baume, 
the inventor of this proceſs, affirms, that 
the quantity of alkali he directs, * 
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the luna cornea from paſſing through the 
crucible, by acting on all its parts, Which it 
decompoſes at once. Margraaf has given 
another proceſs for reducing luna cornea,” 
and obtaining perfectly pure ſilver: five 
drachms ſixteen grains of luna cornea are 
triturated in a mortar, with one ounce and 
a half of concrete volatile alkali, or ammo- 
niacal chalk, a ſufficient quantity of diſtilled 
water being added to form a paſte; this mix- 
tute is agitated till the ſwelling and effer - 
veſcence, which are excited, have ſubſided. 
Three ounces of purified mercury are then 
added, and triturated, till a perfect amalgam 
of filver is obtained: this is waſhed with a 
large quantity of water, the triturdtion tilt 
being continued, and the waſhing renewed, 
till the water paſſes off very clear, and the 
amalgam is very bright. The amalpath being 
then dried and diſtilled in a retort, till the 
veſſel has acquired a white heat; the mercury -_ 
paſſes into the receiver, and the filver is 
found pure at the bottom of the retort. In 
this way the metal is obtained in the moſt - 

rfe& ſtate of purity, and without any ſen- 

ble loſs. This is the filver which ought 
to be uſed in the nicer chemical experi- 
ments. The water employed in waſhing 
the mixture carries off 'two ſubſtances; a 
certain quantity of fal-ammoniac, which it 
holds in ſolution, anda white inſoluble pow- 
der. When the latter is ſublimed, a ſmall 
8 | quantity 
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quantity of ſilver is found at the bottom of 
the ſublimatory veſſel. This experiment 


ſhews, that luna cornea is not completely de- 
compoſed, unleſs by the double affinity. In 


fact, in the proceſs of Margraaf, the volatile 
alkali does not unite with the muriatic 


acid, but becauſe the ſilver combines on its 
part with the mercury, which attracts and 
tends to ſeparate it from the acid, which 
the alkali alone could not do. It is eaſily 
ſeen, that this long and expenſive operation 
can only be uſed in the ſmall works of a 
chemical laboratory. If luna cornea in large 
quantities be required to be reduced, either 
fixed alkalies, or ſome metallic ſubſtance, 
muſt be uſed, which have a ſtronger affinity 
than ſilver with the marine acid; ſuch, 
among others, are the regulus of antimony, 
lead, tin, iron, &c. If one part of luna cor- 
nea be melted in a crucible with three parts 
of one of theſe metals, the ſilver will be 
found reduced at the bottom of the crucible, 
and the metal united to the muriatic acid. 
Silver precipitated in this manner, is very 
impure, and always contains a portion of 
the metal uſed for the reduction; and as 
lead is moſt commonly employed, according 
to the advice of Kunkel, the ſilver obtained 
requires to be cupelled; it cannot conſe- 
quently be brought to the ſame ſtate of purity 
with the filver reduced directly by alka- 
um or by the proceſs of Margraaf. | 
Aqua 
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Aqua regia acts ſtrongly on ſilver, and 
precipitates it in proportion as it 1s diſſolved: 
this effect may eaſily be underſtood; the ni- 
trous acid firſt diflolves the metal, and the 
muriatic acid ſeizes it, forming luna cornea, 
which falls down on account of its ſmall 
degree of ſolubility. Thus proceſs. may be 
uſed to ſeparate ſilver contained in gold. 

The action of the other acids on ſilver 
are not well known; it is only known that 
a ſolution of borax produces a very abun- 
dant white precipitate from the nitrous ſo- 
lution of this metal, and that this precipi- 
tate conſiſts of the ſedative acid united to a 
portion of the calx of ſilver. 

This metal does not appear to be altered 
by neutral ſalts; it is certain that it does 
not detonate with nitre, nor decompoſe ſal- 
ammoniac. This unchangeableneſs of ſilver 
with nitre, affords a good method of ſepa- 
rating it from the imperfect metals with 
which it may be united, ſuch as copper, 
lead, &c. The alloyed metal muſt be melt= 
ed with the addition of nitre; the ſalt deto- 
nates and burns the portion of foreign im- 
pore: metal, and the filver remains at the 

ottom of the crucible, in a ſtate: of much 
greater purity than before. 

| Almoſt all combuſtible matters have a cer- 
tain action on filver; no metal is more 
quickly tarniſhed and coloured by inflam- 
mable a. hepatic gas, from whatever 

| ſubſtance 
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ſubſtance it may be diſengaged, communi- 
cates to it immediately upon contact, a blue or 
violet colour, inclining to black, and great- 
ly diminiches its ductility.” It is well known 
that hepatic animal vapours, ſuch as thoſe 
of neceffary houſes, putrefied urine, and hot 
eggs, produce the ſame effect on this metal. 
The mutual action of theſe two bodies, and 
the kind of combination which ariſes from 
them, has not yet been examined into. 
- Sulphur combines readily with ſilver; this 
combination 1s uſually made by ſtratifying 
plates of the metal with flowers of ſulphur 
in the crucible, and quickly fuſing the mix- 
ture: a deep violet coloured mals is produced, 
much more ſoluble than filver, brittle, and 
diſpoſed in needles; in a word, a true artificial 
ore. This combination is eaſily decompo- 
ſed by the action of fire, becanſe of the vo- 
latility of the ſulphur and the fixity of ſil- 
ver; the ſulphur is conſumed and diſſipated, 
and the filver remains pure; liver of ſul- 
phur diſſolves this metal in the dry way. 
When one part of filver is melted with 
three parts of liver of ſulphur, the metal 
diſappears, and becomes ſoluble in water, 
together with the hepar. If an acid be 
poured into this ſolution, a black ſulphure- 
ous precipitate of filver is obtained. Silver 
left in liquid liver of ſulphur, quickly aſ- 
ſumes a black colour, and the ſulphur ap- 
pears to quit the alkali to unite with, and 
| mineralize 
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mineralize the metal, as we have likewiſe 
obſerved it does with mercury. 

Silver unites with arſenic, which renders 
it brittle ; but the action of the arſenical acid 
on this perfect metal, is not yet known. 

It does not combine with cobalt without 
difficulty. 

It unites perfectly oaths with vidmoch; 400 
forms a brittle mixed metal, whoſe ſpecific 
gravity is greater than that of the two me⸗ 
tals ſeparately taken. According to Cron- 
ſtedt, filver does not unite with nickel; 
but when theſe metals are melted together, 
they remain beſide each other, as if their 
ſpecific gravity were preciſely the ſame. 

It mixes by fuſion with regulus of anti- 
mony, and affords a yery brittle alloy. It 
ſeems capable of decompoſing antimony, 
and of uniting with the ſulphur of that 
mineral, with which it has a ſtronger af- 
finity than the regulus of the antimony. 

Silver combines readily with zink by fu- 
ſion; alloy is produced by this combina- 
tion, granulated at its ſurface, and Ty 
brittle. | 

It diſſolves n and even without 
heat, in mercury. To produce this ſolution, 
ſilver leaf may be triturated with the metal- 
lic fluid; an amalgam is immediately pro- 
duced, whoſe conſiſtence varies according to 
che relative quantities of the two ſubſtances. 
This amalgam is capable of en a re- 
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gular form; by fuſion and dow cooling, it 
affords tetrahedral priſmatic cryſtals, termi- 
nated by pyramids of the ſame form. The 
mercury aſſumes a degree of fixity in this 
combination; for a much ſtronger heat is 
neceſſary to ſeparate it from the ſilver, than 
would be required to volatilize it alone. 
Silver is capable of decompoſing corrofive 
ſublimate either by the dry or the humid 
way 

| £ unites perfectly with tin, but Jas its 
ductility < the imalleſt addition of this 
metal. | 

It readily becomes alloyed with lead, 
which renders it very fuſible, and deprives 
it of its elaſticity and ſonorous quality. 

It unites with iron, and forms an alloy, 
which has been but little examined into, but 
may probably become of the greateſt utility 
in the arts. 

Laſtly, it melts * combines in all pro- 
portions with copper; the latter does not 
deprive it of its ductility, but renders it 
harder and more ſonorous, forming an alloy 
which is often employed in the arts. 

Silver is a metal highly uſeful, on ac- 
count of its ductility, and its indeſtructibi- 
lity by fire and by air. Its brilliancy renders 
it capable of ſerving the purpoles of orna- 
ment. It is applied on the ſurface of dif- 
ferent bodies, and even on copper ; and like- 
wiſe enters into the texture of rich filks; 
but its moſt conſiderable uſe is that of afford- 
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ing a matter, proper by its Hardneſs and 
ductility, to form veſſels I all forts. Silver 
plate is uſually alloyed with one twenty- 
fourth of copper, which gives it a greater 
degree of hardneſs and coherence, and does 
not render it at all noxious, becauſe the 
twenty-three parts of filver cover the cop- 
per, and intirely prevent its noxious effects. 

Laftly, filver is employed as a medium of 
exchange, in the form of money; in this 
_ caſe it is alloyed with one twelfth part of 
copper, and is conſequently eleven penny- 
weights fine. 


c 
Concerning Gold. 


OL D, or fol of the alchemiſts, is the 
moſt perfect and the leaſt changeable 

metal known; it is of a yellow®brilliant 
colour: no other ſubſtance in nature is ſo 
heavy, for it loſes only between one nineteenth 
and one twentieth of its weight in water,* 
Neither its hardneſs nor its elaſticity are 
very conſiderable. Its aſtoniſhing ductility, 
which are well aſcertained by the ſmallnefs 
of gold wire, and the thinneſs of gold leaf, 
is lych, that an ounce of this metal is ſuffi- 
2 2 | client 


a Plating is much heavier. See the note at the end of that 
article. T. 
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cient to gild a filver wire of 444 leagues in 
length, and it is reduced into plates ſuffi- 
ciently thin to be blown away by the wind. 
A grain of gold, according to the calculation 
of Lewis, is capable of covering the ſurface 
of more than 1400 ſquare inches. It is the 
moſt tenacious of all the metals. A gold 
wire of one tenth of an inch in diameter, 
being capable of ſuſtaining a weight of 500 
pounds without breaking. Gold ſoon be- 
comes hard under the hammer, but imme- 
diately recovers its ductility by ignition. 

The colour of gold is ſuſceptible of con- 
fiderable variety; it is more or leſs yellow, 
and ſome ſpecimens are almoſt white; theſe 
differences however ſeem to depend on ſome 
alloy. Gold has neither ſmell nor taſte; it 
is capable of cryſtallizing by cooling, in ſhort 
quadrangular pyramids, as Meſſrs. Tillet 
and Mongez have obſerved. 

Gold is almoſt always found in a native or 
virgin ate: it is ſometimes met with in 
ſmall inſulated maſſes, diſpoſed on a matrix 
of quartz; ſometimes it is in fmall ſpangles, 
intermixed with ſand at the bottom of 
waters; and laſtly, it is obtained from many 
ores into the compoſition of which it enters, 
ſuch as galena, blend, red ſilver ore, and vir- 
gin ſilver. It is almoſt always united with 
a certain quantity of ſilver and other metals, 
forming natural alloys. 
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There are many varieties of native gold, 
in plates, in grains, in octahedral cryſtals, in 
four fided priſms, ſtriated in filaments, and 
in irregular maſſes. Mr. Sage thinks, that 
native gold in priſms 1s united to a certain 
quantity of mod ind which renders it 
brittle. 

Modern mineralogiſts admit ſeveral ſpecies 
of 127 ores. 

Native gold united to ſilver, copper, 
1 &c. found in Peru, Mexico, Hungary, 
Tranſylvania, &c. 

2. The auriferous pyrites: it is not eaſily 
diſtinguiſhed by the eye from other pyrites; 
the gold is ſeparated by treating the ore with 
the nitrous acid, and waſhing the reſidue. The 
gold ſeems to be merely mixed with martial 

yrites. Certain arſenical pyrites, and in par- 
ticular thoſe of Salſberg, in Tyrol, likewiſe 
contain a ſmall portion of gold. 

Gold mixed with filver, lead, or iron, 
mineralized by ſulphur. This auriferous 
ore is of a very compounded nature accord= 
ing to Mr. Sage; it conſiſts of blend, galena, 
ſpecular antimony, copper, filver, and iron; 
the gold melts and iſſues out with the lead 
when the maſs is expoſed to heat ; it comes 
from Nagaya in Tranſylvania. 

The method of aſſaying ores of gold, dif- 
fers according to the nature of the mineral ; 
pulverizing and waſhing are ſufficient for the 
ſeparating of native gold from its matrix; 
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if the gold be alloyed with other metals, it 
will be neceſſary to roaſt the ore, and the 
metal, after being extracted by fuſion, muſt 
be cupelled with lead, and parted with aqua 
fortis. 778 0 

The method of extracting gold from its 
ores may be eaſily underſtood, from the 
conſideration of the metallurgic proceſſes we 
have already deſcribed. Native gold re- 
quires only to be ſeparated from its gangue; 
for this purpoſe it is ground, and afterwards 
waſhed; it is then triturated in a mortar, fil- 
Jed with water, together with ten or twelve 
parts of mercury : the water which waſhes 
the metallic ſubſtance, and ſeparates thoſe 
parts which are merely earthy, muſt be de- 
cantedoff, When theamalgam formed in this 
operation is thus deprived of all its earth, 
and appears very pure, it is preſſed in bags 
of ſhamoy leather; a great part of the mer- 
cury paſſes through the pores of the ſkin, 
and the gold remains united with a certain 
portion of the ſemi-metal. The remaining 
mercury is ſeparated by diſtillation from the 
amalgam, and the pure gold ing fuſed, is 
caſt into bars or ingots. e gold which 


is found combined in the res of other me- 
tals, ſuch as thoſe of lead and copper, is 
extracted by cupellation and parting from 
the former of theſe metals; and from the 


latter it is obtained by eliquation with lead, 
b which 
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which carries off the filver and gold. Cu- 
pellation afterwards ſeparates the lead, and 
the proceſs of parting ſeparates the ſilver, as 
we ſhall hereafter obſerve. 

Gold expoſed to the fire becomes red long 
before it melts. In a ſtrong heat it appears 
of a brilliant fea green colour; but it does not 
melt till heated to whiteneſs, and cryſtalli- 
zes by flow cooling. The ſtrongeſt heat of 
a furnace continued for an indefinite time, 
does not produce any change in this me- 
tal: Kunckel and Boyle made this experi- 
ment, by expoſing gold for ſeveral months 
to the fire of a glaſs-houſe. This inalterabi- 
lity however is merely relative to the fires 
we are able to make with combuſtible ſub- 
ſtances; for it appears certain that a ſtronger 
heat, ſuch as that of the ſun concentrated 
by glaſs lenſes, is capable of depriving it of 
its metallic properties. Homberg obſerved 
that this metal, when expoſed to the focus of 
the lens of Tſchirnhauſen, fumed, was vola- 
tilized, and even vitrified. Macquer found, 
that gold expoſed to the focus of the lens of 
M. Trudaine, melted and exhaled a fume 
which gilded filver, and was therefore gold 
in a volatile ftate ; that the globule of melt- 
ed gold was agitated with a rapid circular 
motion, and became coloured with a dull, 
and as it were, calciform pellicle ; and laſt- 
Iy, that a violet vitrification was formed on 
2 4 i 
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the middle of the 3 This Arberg 
tion gradually extended, and produced a kin 
of button, flatter or of a larger curvature 
than that of the globule, which ſtuck on 
the globule itſelf, as the tranſparent cornea 
appears on the ſclerotica of the eye. This 
glaſs increaſed in ſize, while the gold itſelf 
continually diminiſhed; the ſupport always 
appeared tinged with a purple colour, appa- 
rently produced by the abſorption of part 
of the glaſs. 

Time did not permit Macquer to vitrify . 
intirely acertain quantity of gold. This cele- 
brated chemiſt obſerves, that it is a neceſſary 
condition, that the violet glaſs ſhould be 
reduced with combuſtible matters, in ordey 
to juſtify the aſſertion, that it is the calx of 
that perfect metal, which would evidently 
appear to be the caſe, if it beca revived 
into gold. However this may be, we think 
it may be conſidered as a true vitrified calx 
of gold, with ſo much the greater probabi- 
lity, as in many operations with this metal, 
preſently to be deſcribed, the purple co- 
Jour is conſtantly produced, and that many 
preparations of gold are employed to give 
that colour to enamel and porcelain. Gold 
is therefore calcinable like the other metals, 
and only requires, as likewiſe does filver, a 
ſtronger heat, and a longer time to unite 
with the baſe of air than other metallic ſub- 

ſtances. Theſe circumſtances, no doubt, 


bear 
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bear relation to its denſity, and its ſmall 
tendency to unite with the oxyginous prin- 
ciple. Gold may be perfectly calcined by 
the action of a ſtrong electric ſpark. 

Gold is not changed by expoſure to air; 
its ſurface becomes tarniſhed merely by the 
depoſition of foreign bodies which continu- 
ally float in the atmoſphere. Water does 
not at all change it, though, according to 
the experiments of Lagaraye, it ſeems capa- 
ble of dividing it nearly in the ſame manner 

as it does iron. 

Gold does not combine with earths, or 
the ſalino-terreſtrial ſubſtances in its metal- 
lic ſtate; its calx makes a part of the compo- 
ſition. of glaſſes, to which it gives a violet 
or purple colour. 

Gold is not at all altered by the moſt 
concentrated vitriolic acid, even though 
heated. 

The nitrous acid appears capable of diſ- 
ſolving a ſmall portion of this metal, per- 
haps rather mechanically, than by a true 
combination. Brandt was one of the firſt 
chemiſts who affirmed, that the nitrous acid 
diſſolves gold, and his aſſertion has been 
confirmed by Scheffer and Bergman; but it 
muſt be obſerved, that experiments made by 
the whole claſs of chemiſts of the academy 
of Paris, ſhew, that the nitrous acid only 
takes up a ſmall portion of gold in peculiar 
circumſtances, 
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circumſtances, not mentioned by thoſe che- 
miſts. Deyeux, member of the College of 
Pharmacy, has obſerved, that the nitrous 
acid diſſolves gold only when it is ſmok- | 
ing, and charged with nitrous gas; he thinks 
that the acid in this ſtate is not pure, and 
affirms that it is loaded with gas, and by 
that means converted into a kind of 5 
regia. 

The muriatic acid alone, and in a ſtate 
of purity, does not ſenfibly act on gold. 
Mefſrs. Scheele and Bergman have diſcover- 
ed, that this acid, when dephlogiſticated or 
aerated, diſſolves gold abſolutely in the ſame 
manner as aqua regia, and forms with this 
metal the ſame ſalt which is uſually obtain- 
ed with the mixed acid or aqua regia. The 
ſolution appears to take place in con ſequence 
of the exceſs of oxyginous principle united 
to the muriatic acid; it is made without 
ſenfible efferveſcence, a circumſtance com- 
mon to all metallic ſolutions in the aerated 
muriatic acid. 

Aqua regia has been conſidered as the 
true ſolvent of gold; it does not however 
diflolve it better than the aerated muriatic 
acid, Without repeating in this place, what 

we have elſewhere ſaid reſpecting the na- 

| 4 properties, and differences of this mix- 
ed acid, according to the quantity of the 
two acids combined together in its forma- 
we ſhall only attend to its action on 
gold. 
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gold. As ſoon as the aqua regia comes in 
contact with the metal, it attacks it with 
an efferveſcence which is ſo much the 
ſtronger, as the acid 1s more concentrated, 
the temperature higher, and the gold more 
minutely divided. The operation may be 
haſtened by a gentle heat, or at leaſt its 
commencement may be forwarded ; the 
bubbles ſucceed each other without inter- 
miſſion, till a portion of the metal is diſ- 
ſolved, after which this appearance gradually 
ceaſes, and cannot be renewed but by agita- 
tion or heat; nitrous gas is diſengaged dur- 
ing this ſolution. The aqua regia, when ſa- 
turated with as much gold as it is capable of 
taking up, is of a yellow colour, more or 
leſs deep, confiderably cauſtic, corrodes 
animal matters, and tinges them of a deep 
purple colour. By cautious evaporation it 
affords cryſtals of a beautiful gold colour, 
reſembling topazes, and appearing to conſiſt 
of truncated octahedrons, and ſometimes te- 
trahedral priſms. This cryftallization is 
not eaſily effected. M. Monnet thinks that 
it ariſes from the neutral ſalt formed in the 
aqua regia, and affirms that it is neceſſary, 
in order to obtain theſe cryſtals, that an aqua - 
regia made with nitrous acid and ſal-ammo- 
niac, or marine ſalt, ſhould be employed: 
the mixed acid then contains either nitre - 
foda, or ammomacal nitre. Accord 
11 chemiſt, either ↄf theſe neutral Zales 
cauſes 
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cauſes the cryſtallization of gold :*never- 
theleſs it appears, that a ſolution of gold, in 
an aqua regia made with the pure muriatio 
and nitrous acid, is capable of affording cry- 
ſtals; and Bergman conſiders this ſalt as a 
true muriate of gold: if the cryſtals be 
heated, they melt and aſſume a red colour. 
This falt ſtrongly attracts the ' moiſture of 
the air. When a ſolution of gold is dif- 
tilled, a beautiful red liquor 1s obtained, 
which is found to confiſt of the muriatio 
acid, charged with a ſmall portion of gold. 
The alchemiſts, whoſe labours with gold 
were very great, gave the name of the 
red lion to this liquor. Some cryſtals of 
gold of a reddiſh yellow colour, are likewiſe 
ſublimed in this proceſs ; but the greateſt 
part of the metal remains at, the bottom of 
the retort, and requires only to be fuſed, in 
order to regain all its properties. 

The ſolution of gold is decompoſed by a 
great number of intermediums. Lime and 
magneſia precipitate gold in the form of a 
yellowiſh powder; fixed alkalies exhibit the 
ſame phenomenon ; but it muſt be obſerv- 
ed, that the precipitate is afforded very ſlow- 
ly, and that the ſolution aſſumes a reddiſh 
colour, if more alkali be added than is ne- 
ceſſary; becauſe the exceſs of this ſalt re- 
diſſolves the precipitated gold. The pre- 
cipitate of gold may be reduced by heat 

e in cloſed veſſele, this calx readily ſuf- 
7 fering 
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fering the oxyginous principle to become 
diſengaged in the form of vital air. It is 
nevertheleſs capable of being fuſed with vitre- 
ous matters, and communicating a purple 
colour to them ; for the precipitate of gold 
formed by the mixture of a ſolution of 
gold, and the liquor of flints is uſed in 
enamels and porcelain. 1 
Gold precipitated by fixed alkalies, has 
likewiſe a property very different from that 
of gold in its metallic ſtate; it is ſoluble in 
the pure vitriolic nitrous and muriatic acids; 
all theſe acids heated on the yellowiſh pre- 
cipitate of gold, readily diſſolve it, but do 
not become ſufficiently ſaturated to afford 
cryſtals. When the ſolutions are evapo- 
rated, the gold is readily precipitated, as 
likewiſe happens by mere reſt. M. Mon- 
net has obſerved, concerning the precipita- 
tion of the ſolution of gold by nut-galls,*'a 
AE EE (3 Fu act 


As we have only ſpoken of the precipitation of iron by 
nut-galls, it will be proper in this place to give a ſhort ac- 
count of the phenomena this aſtringent ſubſtance preſents 
with moſt other metallic ſolutions. | 

Nut-gall precipitates the ſolution of cobalt of a light 
blue colour; that of zink of a cinereous green; of copper, 
green which becomes grey and reddiſh ; of filver, firſt 
reddiſh ſtriæ, whieh ſoon takes the colour of burnt coffee; 
that of gold purple. "Theſe facts have been obſerved 
and deſcribe# by M. Monnet, who likewiſe found that the 
precipitates are ſoluble in acids, and that alkalies unite to 
the laſt-mentionedolutions, without occaſioning any pre- 
Cpitate, | | 
| To 
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fact which ought not to be overlooked, viz. 
that the reddiſh precipitate it affords, is 
readily ſoluble in the nitrous acid, to which 
it PEG a beautiful blue colour. 1 14-0 

Volatile alkali precipitates the ſolution of 
gold in much greater abundance. This pre- 
cipitate, which is of a brown yellow, and 
ſometimes of an orange colour, has the pro- 
perty of detanating with a conſiderable 
noiſe when gently heated: it is called ful- 
minating gold. The volatile alkali is abſo- 
lutely neceſſary in the production of fulmi- 
nating gold; this preparation may be formed 
either by precipitating a ſolution of gold in 
an aqua regia, made with fal-ammoniac, by 
the addition of fixed alkali, or by precipi- 
tating a ſolution of gold, made with' aqua 
regia, compoſed of pure nitrous and muria- 
tic acid: by the addition of volatile /alkali 
the fulminating gold always weighs one 
fourth more than the gold diſſolved in aqua 
regia. The terrible effects of fulminating 
gold, render it neceſſary to act with great 


To thefe the academicians of Dijon have added the fol- 
lowing facts: ſolution of arſenic is not altered by nut-gall; 
that of biſmuth, affords a greeniſh precipitate ; of nickel, a 
white precipitate ; of antimony, a blackiſh grey ; of lead, a 
ſlate coloured precipitate, whoſe furface is covered with a 
mixture of 2 and red pellicles; laſtly, that of tin be- 
comes of a dirty grey by the mixture of nut- gall, and affards 
an abundant precipitate, of a mucilaginous appearance. 
| | | Note of the Author. 
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caution. in the management of this ſub- 
ſtance: it muſt be carefully dried in the 
open air, without being brought near the 
fire, as a ſtrong heat is not neceſſary to pro- 
duce the fulmination, and friction alone is 
ſufficient for this purpoſe : the veſſels which 
contain it ought not to be cloſed with glaſs 
ſtoppers, but with cork; the moſt dreadful 
accidents have ſhewn that glaſs ſtoppers, by 
the friction they produce in the necks of the 
veſſels, expoſe the operator to great danger, 
from the fulmination of ſuch particles of 
the gold as may remain between the ſtopper 
and the neck. A terrible accident hap- 
pened in the laboratory of M. Baume, 
which is related in his chemiſtry, ; 

The opinions of chemiſts have been vari- 
ous reſpecting the cauſe of the detonation of 
fulminating gold. Baume ſuppoſed that a 
nitrous ſulphur, to which he attributes the 
fulminating property, is formed in this ex- 
periment; but Bergman has ſhewn that 
this theory is not admiſſible, ſince he made 
fulminating gold without the nitrous acid, 
by diſſolving a vitriolic precipitate of gold in 
the acid, and precipitating it again by the 
volatile alkali. Neither does the fulmina- 
tion of gold depend on ammoniacal nitre, 
ſince this ſalt would certainly be waſhed off 
by the addition of much water; and it is 
not found that fulminating gold loſes its 
property by ſuch tredtment, An attentive 
15 examination 
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examination of the fulmination of gold 
ſhews; that it takes fire in the inſtant that it 
. explodes ; if it be heated very gently, bril- 
liant ſparkles, ſimilar to thoſe of electricity, 
are ſeen to eſcape before its exploſion. * The 
. diſcharge of an electric jar produces a deto- 
nation, but a ſimple electric ſpark does not. 
Laſtly, after the fulmination, the gold is 
found in its metallic ſtate. The fulmina- 
tion of gold therefore appears to be pro- 
duced by a combuſtible matter; and as al- 
kaline gas is neceſſary for the production of 
this compound, it is at preſent acknowledged 
that the exploſion ariſes from the volatile 
alkali; this theory is founded on the fol- 
lowing facts. | | To 
1. M. Berthollet obtained alkaline gas, by 
gently heating fulminating gold in copper 
tubes, one extremity of which was plunged, 
by means of a ſyphon, beneath the mercury 
of a pneumato-chemical apparatus; after 
this experiment the gold was deprived. of 
its fulminating property, and reduced to 
Cal. i: | 
2. By expoſing fulminating gold to a de- 
ree of heat, not ſufficient to cauſe it to 
2 Bergman deprived it of that pro- 
perty by gradually volatilizing the alkaline 
1 5 When a few grains of fulminating 
gold are detonated in copper tubes, whoſe 
extremity is plunged beneath the — 
N ö a Q 
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of the pneumato- chemical apparatus, me- 
itis and a few drops of water are obtain- 
ed, and the gold is reduced. M. Berthol- 
let, the inventor of this experiment, thinks 
that the volatile alkali is decompoſed, that 
its inflammable gas, uniting with the oxygi- 
nous principle of the calx of gold, reduces 
the calx by forming water, and that the 
mephitis is ſet at liberty; the fulmination, 
therefore, depends on the combination of 
the inflammable gas and the diſengagement 
of the mephitis. Lans 
4. Concentrated vitriolic acid, melted 
ſulphur, fat oils, or ether, deprive gold of 
its fulminating property, by ſeizing the 
volatile alkali. A fingular property of ful- 
minating gold, which thews its powerful 
action is, that when it is exploded on a 
plate of metal, either lead, tin, or even 
copper, it makes a mark or perforation in 
it. Laſtly, it does not appear capable of 
taking fire in very ſtrong and well cloſed 
veſſels, ſince it produced no exploſion in an 
iron ball well cloſed and ſtrongly heated. 
This phenomenon appears to depend on its 
being neceſſary that a ſpace ſhould; be left 
for the diſengagement of the mephitis. 
Bergman, who was not well acquainted 
with the nature of the gas diſengaged 
during the fulmination of this precipitate, 
and who conſidered it as pure air, together 
with a ſmall portion of volatile alkali, has 
Vor. III. A a given 


- GOLD. „ 


970 


given a ſimilar explanation of the experi- 
ments made by the Royal Society of 
London.x 

The ſolution of gold is precipitated by 
liver of ſulphur, while the fixed alkali 
-unites to the aqua regia; the ſulphur which 
falls down combines with the gold, but this 
combination is by no means ſtrong, for the 
-ſulphur may be driven off, and the perfect 
metal left pure by the application of heat, 
-We muſt here obſerve, that gold precipi- 
tated from aqua regia by any intermedium 
whatſoever, is perfectly pure, even more ſo 
than gold purified by the proceſs of parting; 
becauſe it is ſeparated from the ſilver it may 
contain in this laſt proceſs, which may fall 
'down in the form of lunar cornea, and takes 
place even during the ſolution of gold, as 
we have before remarked. 

Gold has not the ſtrongeſt affinity of any 
metal with aqua regia; almoſt all other 
metallic ſubſtances, on the contrary, ſepa- 
rate it from its ſolvent: biſmuth; zink, 
and mercury, precipitate gold ; a plate of 
tin plunged in a ſolution of gold, ſeparates 
the perfect metal in the form of a deep 
violet powder, called purple precipitate of 
Caſſius. This precipitate, which is uſed 
in painting in enamel and on porcelain, 


A gee the valuable diſſertation of this chemiſt on the 
fulminating calx of gold, vel. II. of his 5577 wen Eflays. 
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is prepared by diluting a ſolution of tin in 
aqua regia, with a large quantity of diſtilled 
water, and pouring in à few drops of the 
ſolution of gold; when the ſolutions are 
well ſaturated, a red or crimſon precipitate is 
immediately e which at the end of a 
ſew days becomes purple: this precipitate 
is light, and as it were mucilaginous; it is 
ſeparated from the liquor by filtration, waſh- 
ed and afterwards dried. It conſiſts of the 
calces of tin and gold, and . its preparation 
is one of the moſt ſingular operations in 
chemiftry, with reſpect to the variety and 
uncertainty it exhibits; ſometimes the pre- 
cipitate is of a beautiful red, ſometimes its 
colour is a deep violet; and, what is ſtill 
more aſtoniſhing, it frequently happens that 
the mixture of the two ſolutions cauſes 
no precipitate whatever. Macquer, who 
very carefully obſerved theſe, varieties, finds 
that they depend almoſt always on the ſtate 
of the ſolution of tin made uſe of; if the 
ſolution has been made too rapidly, the 
metal is too much calcined, and is contain- 
ed in too ſmall a quantity for the aqua regia 
of the ſolution of gold to act on it; for it 
is to the action of this laſt on the tin, that 
he attributes the formation of the purple 
precipitate of Caſſius. In order to ſucceed in 
this operation, according to him, the ſolu- 
tion of tin muſt be made very ſlowly, and 
in ſuch a. manner that it may contain the 
| Aaz greateſt 
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greateſt poſſible quantity of metal not too 
much calcined : on theſe principles he lays 
down theofollowing proceſſes for making 
purple precipitate. Pieces of tin are to be 
diſſolved in aqua regia, made of two parts 
of ſpirit of nitre, and one of ſpirit of ſalt, 
diluted with an equal weight of diſtilled 
water; on the other hand, very pure gold 
muſt be diffolved by heat in an aqua regia, 
compoſed of three parts of ſpirit of nitre, 
and one part of ſpirit of falt ; the ſolution 
of tin is to be diluted in 100 parts 
of diſtilled -water, and divided into two 
Portions to the firſt of the two, an addi- 
tional quantity of water is to be added, and 
each muſt be tried with a drop of the ſolu- 
tion of gold; that which affords the moſt 
beautiful red colour muſt be noted, and 
the ſame management adopted with the 
others, after. which the ſolution of gold 
muſt be poured in till it no longer occaſions 
any precipitate. 

Lead, iron, copper, and ſilver have like- 
wiſe the property of ſeparating gold from 
its ſolvent ; lead and filver precipitate it of 
a deep and dirty purple; copper and iron 
ſeparate it with its metallic brilliancy ; the 
nitrous folution of filver, and that of mar- 
tial vitriol, likewiſe occafion a red or 
brown precipitate from any ſolution of gold. 
The action of neutral ſalts on gold is not 
e it is only obſerved that "eaſed 
uſe 


e 


fuſed with this metal, alters its colour, and 
renders it remarkably pale, whereas nitre or 
marine ſalt re-eſtabliſh the colour. The ſo- 
lution of borax poured into the ſolution of 
gold, cauſes a precipitate of ſedative ſalt, 

charged with particles of the metal. 
__ Sulphur is incapable of uniting with gold, 
and is advantageoully uſed to ſeparate metals, 
with which gold may be alloyed, more eſ- 
cially ſilver: this alloy is melted in a cru- 
cible, and flowers of ſulphur, or ſulphur in 
powder, is thrown on its ſurface: the latter 
ſubſtance, melting and combining with the 
ſilver, floats above the gold in the form of 
a blackiſh ſcoria. It muſt be obſerved, that 
this operation, called dry parting, never 
ſeparates the two metals accurately from 
each other, and that it is not uſed, except - 
ing when the maſs of filver does not con- 
tain a ſufficient quantity of gold to repay 
the expence of the operation of parting by 
aqua fortis. | i | 
Liver of ſulphur completely diſſolves 
gold. Stahl even thinks that this proceſs 
was uſed by Moſes, to render the calf of 
gold adored by the Iſraelites ſoluble in 
water: to form this combination, a mixture 
of equal parts of ſulphur and vegetable al- 
kali muſt be quickly fuſed with one-eighth 
part of the whole weight of leaf gold; 
this matter being poured out and levigated 
on a tone, forms, with hot diſtilled water, 
"SC: a yel- 
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a yellowiſh green ſolution, containing an 

auriferous liver of ſulphur ; the metal ma 

be precipitated by means of acids, and ſepa- 
rated from the ſulphur which falls down 

at the ſame time, by heating it in an open 
veſſel. 

1 Gold combines with moſt metallic ſub- 

ſtances, and exhibits many important phe- 

nomena in its combinations. 

It unites with arſenic, and forms a brittle 
pale compound; the laſt portions of arſenic 
are very diflicultly ſeparated from this alloy 
by the action of heat; the gold ſeems to 
communicate fixity to it. 

The alloy of cobalt with gold has not 
| been examined, 

It unites with biſmuth; which Wender it 
brittle, as do likewiſe nickel and the regu- 
ius of antimony ; as theſe ſemi-metals are 
very calcinable, and, for the moſt part, fuſi- 
ble, they are eaſily ſeparated from gold by 
the combined action of fire and air. 

Crude antimony has been greatly extolled 
by the alchemiſts for the purification of 
gold; when this ſubſtance is melted with 
yo alloyed with other metallic ſubſtances, 

as copper, iron, or filver, the ſulphur of 
the antimony unites to the alloy, and ſepa- 
Tates them from the gold, which is found 
at the bottom of the veſſel; this gold is 
contaminated with regulus of antimony, 


and muſt be an 1 a white heat; 
the 
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the regulus of antimony, by this treatment, 
is volatilized, but the laſt portions require 
a very ſtrong heat to drive them off. It is 
likewiſe obſerved that the ſemi-metal car- 
ries up certain portions of gold in its vola- 
tilization. This proceſs, ſo celebrated by the 
alchemiſts, has not, therefore, any advan- 
tage over that in which ſulphur is ple 
alone. 

Gold readidy unites with 585 ; the pro- 
duct is a mixed metal, more brittle and 
white in proportion as the quantity of ſemi- 
metal is greater; this alloy, made with 
equal parts of each metal, is of a very fine 
grain, and takes ſo beautiful a poliſh, that 
it has been recommended by Hellot to make 
mirrors of teleſcopes, not being ſubject to 
tarniſh. When the zink is ſeparated from 
the gold by calcination, its flowers are 
reddiſh, and carry up a ſmall quantity of 
gold with them, as Stahl has obſerved. 

Gold has a ſtronger affinity with mercury 
than with other metallic ſubſtances, and is 
capable of decompoſing their amalgams; it 
unites with mercury in every proportion, 
and forms an amalgam which is more ſolid, 
and of a darker colour, in proportion as 
the quantity of gold is greater; this amal- 
gam liquifies by heat, and ccryftallizes' by 
cooling, as do moſt compounds of this na- 
ture; it is not well known what regular form 
it takes, M. Sage affirms, that the cry- 

A ſtals 
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ſtals reſemble plumoſe filver, and, by the 
magnifier, appear to be quadrangular priſms. 
He likewiſe aſſerts, that the mercury ac- 
quires fixity in this combination. This 
enn is employed in water-gilding. 

Though gold is not capable of calcina- 
tion by the action of the fire of our furnaces 
with acceſs of air, it nevertheleſs becomes 
calcined when heated together with mercury: 
if mercury with one forty- eighth of its 
weight of gold, be heated in a flat- bottom- 
ed matraſs, whoſe neck is drawn out into a 
capillary tube, in the ſame manner as is 
done in the preparation of the calx of mer- 
cury, called precipitate. per ſe, the two 
metallic ſubſtances become calcined at the 
ſame time, and are converted into a deep 
red powder. This compound calx, accord- 
ing to Baume, is obtained in much leſs time 
than that of mercury alone, We here ſee a 
metal, which, though very difficult to cal- 
n aſſiſts and facilitates the calcina- 
tion of another metallic matter, which is 
likewiſe very difficultly calcined. 

Gold 1s eaſily alloyed with tin and lead; 
theſe two metals deprive it of all its duc- 
tility; its alloy with iron is very hard, and 
may be uſed to form cutting inſtruments, 
much ſuperior to thoſe made with pure 
ſteel: this mixture is grey, and attracted 
by the 9 Lewis propoſes gold as a 


very 
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very proper and firm ſolder for ſmall en 
of ſteel. 

- . Gold combines with copper, which gives 
it a red colour, and greater firmneſs, at the 
fame time that it renders it more fuſible: 
this alloy is mixed in different” proportions 
for money, plate, and toys. Laſtly,” gold 
is alloyed with filver, which deprives it of 
its -colour, and renders it very pale : this 
alloy is not, however, made without a 
certain degree of difficulty on ' account of 
the different ſpecific gravities of theſe two 
metals, as Homberg obſerves, who ſaw them 
ſeparate during their fuſion. The alloy of 
gold with filver forms the green gold of the 
jewellers and gold- beaters. | 
As gold is of the moſt extenſive uſe, and 
by the convention of mankind, is become, 
together with filver, the price of all the 
other productions of nature and of art; it 
is of importance to aſcertain the degree of 
purity 0 this precious metal, in order to 
prevent the deceptions which covetouſneſs 
might produce, and to cauſe the value of 
all the maſſes or pieces of gold, diſperſed in 
commerce, to be the ſame, equal weights 
being ſuppoſed. Severe laws, founded in juſ- 
tice, have therefore been made, eſtabliſhing the 
quantity of alloy neceſſary to be uſed, in order 
to give the due degree of hardneſs and rigidity 
to gold intended to form utenſils, in which 
my properties are neceſſary. Chemiſtry 

affords 


— 


=, = | GOLD. 


affords methods of aſcertaining the quantity 
of imperfect metal mixed with gold: the 
operation by which this knowledge is ob- 
tained, 1s called the aſſay of gold. Twenty- 
four grains of the gold intended to be 
aſſayed, is cuppelled with forty- eight grains 
of filver and four drams of pure lead; the 
latter, in its vitrification, carries along with 
it the imperfect metals, ſuch as copper, &c. 
and the gold remains combined with the 
ſilver: after the cuppellation is finiſhed, 
theſe : two metals are ſeparated by an opera- 
tion, called parting; the parting of gold and 
ſilver conſiſts in the ſeparating of the two 
metals by a ſolvent, which acts on ſilver 
without affecting gold: aqua fortis is com- 
monly uſed. Silver is added to the gold, 
becauſe experience has ſhewn, that it is 
neceſſary the gold ſhould be mixed with at 
leaſt double its weight of ſilver, in order that 
the nitrous acid may perfectly diſſolve the 
latter metal. As three parts of filver are 
uſually added to one of gold, this proceſs 
is called quartation; the gold being one- 
fourth of the weight of the alloy. 

The metallic button being hammered flat, 
and care being taken to heat it from time to 
time, leſt it ſhould become hard and break in 
pieces, and ſome part fly away, and be loſt ; 
it is then rolled up in a {ſpiral form, and 
put into a ſmall matraſs, with five or fix 
drams of precipitated aqua fortis, in which 
1105 there 
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there is no mixture of the muriatie acid, and 
which has been previouſly'diluted with half 
its weight of water: a gentle heat is applied 


till the efferveſcence has taken place; the 


filver becomes diſſolved, and the metallic 
coil aſſumes a brown colour. When the 
action of the acid has ceaſed, it is decanted 
off; the ſpiral piece of metal which is now 
become very thin and porous, is waſhed with 
water, and put into a erucible, together 
with the water; the water is then decanted 
off, the crucible made red hot, and the gold 
is found pure with all its metallic properties: 
by the weight of the gold, the quantity of 
alloy it originally contained is known. To 
aſcertain with preciſion the quantity of im- 
perfect metal which the gold may contain, a 
given maſs of gold is ſuppoſed to contain 
twenty four parts, called carats; and, for great 
exactneſs, each carrat is divided into thirty- 
two parts, called thirty ſeconds of a carrat: 
if the gold after the aſſay has loſt one grain 
out of twenty - four, it is gold of twenty- 
three carrats; if it has loſt one grain and a 
half, it is gold of twenty carats ſixteen 
thirty- ſeconds, and ſo forth. The weight 
uſed in the aſſay of gold, is called the aſſay 
weight, and ufually conſiſts of twenty 
four grains; it is divided into twenty- four 
carats, which are likewiſe ſubdivided into 
thirty-two parts: an aſſay weight, which 
weighs twelve grains, is likewiſe uſed, but 
in i divided 
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divided into twenty-four carats, and the 
earat into thirty-two thirty ſeconds, | 

There are two important obſervations ne- 
ceſſary to be made, reſpecting the operation 

* parting. 

1. Some chemiſts have thought that the 
nitrous acid diflolves a ſmall quantity of 
Id with the filver. M. Baume has ob- 
Rev ed, pages 117 and 118, of the third vo- 
lume of his chemiſtry, that the ſilver ob- 
tained in the operation of parting, contains a 
notable quantity of gold. Out of two pounds 
of fine grain ſilver, uſed by this chemiſt, to 
make lapis infernalis; he affirms, that he 
has uſually ſeparated near half a drachm of 
gold in the form of a black powder ; how- 
ever, when the parting is made with an acid 
not too much concentrated, and the ſolution 
is not carried too far, the gold remains pure 
and untouched, and the filver contains no 
portion of that metal. The gentlemen of 
the chemical claſs of the academy, were di- 
rected by adminiſtration, to examine he- 
ther, in the proceſs of parting, the nitrous 
acid diſſolves gold; they made a great num- 
ber of experiments, from which they con- 
cluded, that in the operation of parting, ac- 
cording to the received rules and uſage, there, 
can never be the ſmalleſt loſs on the gold, 
and that this operation may be conſidered as 
perfect. This deciſion, extracted from the 
ror — by the academy, is well 
| calculated 
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calculated for the information of the pub- 
lic, and the eſtabliſhment of commercial 
confidence reſpecting this ſubject. . 

2. Many docimaſtic philoſophers, and 
amongſt others Schindler and Schlutter, have 
thought that the coil of gold, after parting, 
retained a ſmall quantity of filver ; to this 
portion they gave the name of ſurcharge, or 
interhalt. Meſſrs. Hellot, Macquer, and Til- 
let, who were commiſſioned to examine the 
operation of the affayers of money, have 
proved, that it does not contain filver ; yet 


M. Sage affirms in his work, intitled, L'Art 
d'eſſayer Vor et Vargent, page 64, that this 


gold always retains a ſmall proportion of 
filver, and that it may be exhibited by diſ- 
ſolving the. metal in twelve parts of aqua 
regia, the cold ſolution depoſiting, at the 
end of a certain time, and often, even twelve 
hours after it has been made, a ſmall quan- 
tity of luna cornea, in the form of a white 
wder. | 
Gold is applied to a great number of uſes; 
its ſcarcity and price prevent its being made 
into utenfils, or veſſels ; but as its brillian- 
cy and colour are. very agreeable, methods 
have been found of applying it to the ſur- 


face of a great number of bodies, which it 


at the ſame time defends from the impreſ- 
ſions of the air. | AY TE 

This art, in general called gilding, is per- 
formed in a variety of methods. Leaves 4 
420i | | gol ; 
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gold are often applied on wood by means of 
ſome glutinous ſubſtance. , A powder of 
gold is prepared by triturating the clippings 
of gold leaf with honey, waſhing the paſte 
with water, and drying the particles of gold, 
which precipitate. © Shell gold is the laſt 
mentioned preparation, mixed with a muci- 
laginous water, or ſolution of gum. The name 
of gold in rags is given to the following pre- 
paration : rags are ſteeped in a ſolution of 
gold, and afterwards dried and burned for 
- uſe; a wet cork is dipped in theſe aſhes, and 
rubbed: on filver, upon which the minutely 
divided gold eaſily applies itſelf. We have 
-already ſpoken of water- gilding ; 3 this is 
done by previouſly cleaning a piece of cop- 
per, intended to be gilt, with ſand, and 
weak aqua fortis, called aqua ſecunda, after 
which the piece is plunged in a diluted, ſolu- 
tion of mercury; the mercury which preci- 
* cauſes the amalgam of gold to ad- 
ere; which is ſpread on the piece, after 
having waſhed it with water to carry off the 
acid: when the amalgam is uniformly ſpread, 
the piece is heated on charcoal, to volatilize 
the mercury, and the work is finiſhed by 
covering it with gilder's wax, compoſed of 
red bole, verdigriſe, alum or martial vitriol, 
incorporated with yellow wax, and heated 
once more to burn off the wax. 
The other uſes of gold, for toys, laces, 
&c, are ſufficicatly known without enume- 
11 ration. 
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ration. As to the medicinal virtues attri- 
buted to gold, it is admitted by all phyſi- 
cians of reputation, that they are imaginary, 
and that the effects of the different kinds of 
potable gold propoſed by the alchemiſts, 
ariſe from the ſubſtances in which the metal 
bas been mixed or diſſolved. 


HRA 
Concerning 1 | 


PLATING, which. has not been known 


as a peculiar metal for more than four- 


teen years, has been hitherto. found only 
in the gold mines of America, more eſpe- 

cially in thoſe of Santa Fe e, near, Cartha- 
gena, and in the Bailywick of Choco in Peru. 
The Spaniards give it this name from the 


word plata, which ſignifies filver in their 


language, by way of compariſon to that 
meta], whoſe colour it imitates. The name of 
white gold however appears to agree better 
with its properties than that of little filver, 
becauſe it in fact reſembles gold much more 
than filver in moſt of its properties. Some 
toys made of platina were in exiſtence be- 
fore the time we have cited; but as this 
metal cannot be melted and wrought alone, 
it is probable that the ſnuff boxes, heads gf 
canes, 
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canes, and other utenſils of this kind, which 


were ſold under the name of platina, were 
alloys of this metal with certain metallic 
ſubſtances, which might give it fuſibility, 


as we ſhall ſee in the hiſtory of its alloys. 


The platina, in mineralogical collections, 
has the form of ſmall grains, its plates of a 
blueiſh black, whoſe colour is intermediate 
between thoſe of filver and iron. Theſe grains 
are mixed with many foreign ſubſtances ; 
they contain ſmall particles of gold, black- 
iſh ferruginous ſandy grains which by the 


magnifier appear ſcorified, and certain par- 


ticles of mercury ; the mercury is ſeparated 


from this mixture by heating; waſhing car- 


ries off the ſand, and grains of iron, which 
may likewiſe be ſeparated by the magnet; 


-after which the particles of gold and grains 
of platina only remain, which are eafily ſe- 


parated according to Margraaf. If the grains 
of platina be examined by the magnifier, 
ſome appear regular, others round and flat, 


like a kind of button. When beat on the 


anvil, moſt of them are flattened, -and appear 
ductile ; ſome break into ſeveral pieces; the 
latter examined more narrowly, appear to 
be hollow, and particles of iron and a white 
powder has been found within them. The 
property of being attracted by the magnet, 
which theſe grains poſſeſs, though accu- 
rately ſeparated from the ferruginous ſand 


to 
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to à portion of iron contained within 


them. | 

The hardneſs of this metal nearly ap- 
proaches to that of iron; the ſpecific gra- 
vity of platina, mixed with all the foreign 
matters we have ſpoken of, nearly approaches 
to that of gold; it loſes in water between 
one ſixteenth and one "eighteenth of its 
weight. Meſirs, de Buffon and Tillet com- 
pared together an equal volume of pla- 
tina, and of gold reduced into particles fimi- 
lar to thoſe of the platina, and found that the 
ſpecific gravity of the former was about one 
twelfth leſs than the gold; when purified: 
by fuſion, it approaches to the fpecific gra- 
vity of gold. 121 e 


It is not probable that platina exiſts in its 


ores in the ſame form as it comes to us, 
but that its granular or plated figure, is pro- 
duced by the motion of the waters by which 


it is carried from the mountains to the 


plains, It has been ſometimes found in 
maſſes of conſiderable magnitude; the ſo- 
ciety of Biſcay poſſeſs one of the ſize of a 
pigeon's egg. As it is found in the neigh- 
bourhood of gold mines, it is always mixed 
with a quantity of this metal. The mer- 
cury it contains is part of that uſed in ex- 
tracting the gold. Though toys made of 

atina have been long ſold, this metal was 
ho diſtinguiſhed as a peculiar ſubſtance till 
lately: the workmen paid no particular at- 
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tention'to it, and appear to have ſet no value, 


on it, becauſe of its dull aſpect, and the dif- 


ficulty of treating it. The firſt perſon who 
paid any particular attention to platina, was 


a Spaniſh mathematician, Don Antonio 


Ulloa, who accompanied the French Aca- 
demicians 'in the celebrated expedition to 
Peru, for determining the figure of the 
earth. This philoſopher gives a curſory 
account of it in the relation of his- voyage, 
publiſhed at Madrid in the year 1748. 
Charles Wood, an Engliſh metallurgiſt, 
brought a quantity of this metal from Ja- 
maica, in the year 1741, which he after- 
wards examined, and gave an account of his 
experiments in the Philoſophical Tranſac- 
tions for the years 1749 ard 1750: at this 
Era, the greateſt chemiſts in Europe appear- 
ed emulous in their inquiries reſpecting this 
new metal, which promiſed, by its ſingular 
338 ſuch conſiderable advantages. 

cheffer, a Swediſh chemiſt, publiſhed his 
experiments on platina in the Memoirs of thc 
Academy of Stockholm, in the year 1752. 
Lewis, an Engliſh chemiſt, made a connected 
and almoſt complete ſeries of experiments on 
this metal, which may be found in the Philo- 
ſophical Tranſactions for the year 1754- 
Margraaf has inſerted in the Memoirs of the 
Academy of Berlin for 1757, anaccquntof his 
experiments on this new metal. Moſt of theſe 
Memoirs were collected by Mr. Morin, in 


a work intitled La platine, L'gr blanc, ou le 
| huitieme 
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huitieme metal : Paris, 1758. At the ſame 
time Meſſrs. Macquer and Baume made, in 
conjunction, a great number of important 
experiments on platina, which were pub-' 
liſhed in the Memoirs of the Academy for 


the year 1758. M. de Buffon has given 


an account in the firſt volume of the ſup- 
plement to his Natural Hiſtory, of a ſeries 
of inquiries reſpecting platina made by 
himſelf, M. de Morveau,' and the Count 


de Milly. The Baron Sickengen has like- 


wiſe made a ſeries of experiments on this 
metal; his work has not yet been publiſhed, 
but Macquer has given an extract of it in his 
Dictionary of Chemiſtry. M. de L'Ifle has 
communicated to the academy, certain ex- 
periments made by himſelf on platina. The 
ſcarcity of this metal, and the difficulties at- 
tending the experiments made on it, ſtopped 
for a time the progreſsof inquiries, but within 
the laſt few years they have been reſumed with 
new ſpirit. Bergman, Achard, and de Mor- 
veau, have exerted themſelves in the ex- 
amination of the properties of this metal. 

Platina purified and ſeparated by waſhing, 
trituration, and by the muriatic acid, from 
the foreign bodies it may contain, and after- 
wards expoſed to the moſt violent heat of 


a furnace, is not altered, but its parts ſlight- 
ly adhere together. All the chemiſts who 


have made experiments on this metal, agree 


in this reſpect. Meſſts. Macquer and 


Baume kept it for ſeveral days expoſed to 
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the continual fire of a glaſs-houſe, without 
any other alteration, than that its grains 
were ſlightly adherent to each other; but 
this agglutination was ſo ſlight, that they 
ſeparated even by touching. They obſerved, 
that in theſe experiments the colour of the 
platina became brilliant by a white heat; 
that it. acquired a dull and greyiſh colour 
after it had been heated a long time; and 
laſtly, that its weight was conſtantly in- 
creaſed as Margraaf had aſcertained, which 
could only ariſe from calcination, Theſe 
chemiſts expoſed platina to the focus of a 
large burning mirror ; it firſt ſmoked, then 


emitted very lively ſparks, and laſtly, thoſe 


portions which were expoſed to the centre 
of the focus, melted in the ſpace: of a mi- 
nute. The melted portions were of a white 
brilliant colour, in the form of a button ; 


they could be cut into pieces with a knife; 


one of theſe maſſes was flattened on the anvil, 
and converted into a thin plate, without 
cracking or breaking, but it becanie — 
under the hammer. This valuable ex 
ment ſhews, that platina is fuſible wg a 
fire of the utmoſt violence, that it is as mal- 
leable as gold and filver, and that it is ſcarcely 
alterable by the action of fire; for in all 
theſe experiments, moſt of which were made 
in the open air, the platina exhibited no ap- 
arance of calcination, . M. de Morveau 
has likewiſe ſucceeded in melting platina 
in the wind furnace deſcribed by Mr, Mac- 
; quer, 
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quer, by means of his own reducing flux, 
compoſed of. eight parts of pounded glaſs, 
one part of calcined borax, and half a part 
of charcoal in powder. Small portions 
alone, and without addition, are now very 
eaſily melted, by heating them on a lighted 
charcoal, with a ſtream -of vital air ; but 
theſe ſmall ductile globules cannot be ap- 
plied to any uſe, on account of their incon- 
ſiderable ſize. 18 EY 

Platina, when expoſed to air, is not at all 
changed; it is not however known what 


a, 


alteration it may be ſuſceptible of, if kept 


red hot for a long time with contact of air: 
perhaps it might be calcined, as Junker 
affirms gold and ſilver are, when treated 
in the ſame manner. | b 
This metal is not altered by water, earth, 
the metals, the ſalino-terreſtrial ſubſtances, 
or by alkalies. The moſt concentrated vitri- 
olic, nitrous or muriatic acids do not act on 
platina, even when boiling neither is diſtilla- 
tion, which is known to be ſo efficacious in 
promoting the action of acids on metallic ſub- 
ſtances, of any adyantage in the preſent caſe, 
The vitriolic acid fimply tarniſhes the grains 
of platina, according to Lewis and Baume; 
the nitrous acid, on the contrary, renders 
them brittle. Margraaf affirms, that towards 


the end of the diſtillation of this acid from 
platina, he obtained a ſmall quantity of 


arſenic, a phenomenon not obſerved by 


other chemiſts. The muriatic acid produced 
© no 
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no change whatſoever in grains of platina, 
| Margraaf likewiſe obtained from this acid, 
diſtilled from the metal, a white ſublimate, 
Which appeared to him to be arſenic, and a 
reddiſh ſublimate, whoſe properties he could 
not examine on account of its being in ſo 
ſmall a quantity. All theſe appear, how- 
ever, to be foreign to the platina itſelf : this 
metal therefore reſembles gold by the ſlight 
action of the ſimple acids upon it; but the 
analogy is ſtill more evident by its ſolubility in 
the aerated muriatic acid, and in aqua regia. 
Ihe firſt of theſe acids diſſolves platina 
g with facility, and without the aſſiſtance of 
6 a ſtrong heat; ſeventy or eighty degrees of 
heat in the atmoſphere being ſufficient to 
; facilitate this ſolution, which takes place 
= without any ſenſible efferveſcence, and in 
other reſpects does not differ from the fol- 
lowing. | | | 
The aqua regia beſt adapted to diſſolve pla- 
tina, is compoſed of equal parts of the muria- 
tic and nitrous acids. To effect this ſolution, 
which in general is leſs eaſily performed than 
that of gold, one ounce of platina muſt be 
put into a retort, on which a pound of aqua 
regia, in the proportions here mentioned 
muſt be poured; the retort is then to be 
placed on a ſand bath, with a receiver ap- 
plied as ſoon as the acid is hot: a few bubbles 
of nitrous gas are extricated, and the action 
of the aqua regia proceeds without violence 
or rapidity: the colour of the fluid becomes 
at 
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at firſt yellow, afterwards orange, and at 
laſt of a very deep brown. When the ſolu- 
tion is finiſhed, reddiſh and black particles 
of ſand are found at the bottom of the 
retort, from which the ſaturated liquor is to 
be ſeparated by decantation: ſmall irregular 
cryſtals of a duſky colour are gradually de- 
polited, which conſiſt of a combination of 
the acid and platina. The ſolution of platina 
is, of a deeper colour than that of any 
other metal. Though it appears of a dark 
brown, yet, if it be diluted with water, it 


aſſumes firſt an orange colour, which ſoon 
becomes yellow, and reſembles the ſolution 


of gold: it tinges animal matters of a 
blackiſh brown, not at all inclining to pur- 
ple. M. Baume affirms, that platina faſed 
in the focus of a burning mirror, and diſ- 
. ſolved in aqua regia, does not aſſume a brown 
colour, like that of platina in grains, but 


that the ſolution is of a deep orange yellow 


colour. | | 
M,acquer affirms, that by evaporating and 
cooling. the ſolution of pores much larger 
and more regular cryſtals are obtained, than 
thoſe ſpontaneouſly depoſited by the ſatu- 
rated fluid. Lewis having left this ſolution 
to evaporate in the open air, obtained cry- 
ſtals of a deep red, of a moderate ſize, ir- 
regularly formed, and reſembling the flowers 
of benzoin, though thicker : Bergman de- 
ſcribes it as being of an octahedral form. This 
ſalt is ſharp, but ſcarcely cauſtic; it melts in 
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the fire, the acid being diffipated, and a re- 
ſidue is left in the form of an obſcure grey 
calx. "Concentrated vitriolic acid occaſions a 
recipitate of a deep colour, which, doubt- 
eſs, is a vitriol of platina; the muriatic 
acid, in a certain time, produces a yellowiſh 
„„ Er: 
Alkalies and the ſalino-terreſtrial ſub- 
ſtances decompoſe the folution of platina, 
and precipitate the metal in the — of 
calx: the cretaceous vegetable alkali pro- 


duces an orange coloured precipitate, in the 


ſolution of platina, which is not a pure 
calx. Mefirs. Macquer and Baume have 
obſerved that its colour is owing to a cer- 
tain quantity of acid it contains. It muſt 
therefore be conſidered as a mixture of a 
portion of the calx of platina, with mu- 
riate of pot-aſh, or as a kind of triple ſalt. 
This opinion is proved by waſhing the pre- 
cipitate with hot water; for the fluid then 
becomes coloured by diſſolving the ſalt of 
platina, and the reſidue, which is a pure calx 
of the metal, is grey. Fixed alkali, boiled 


on this precipitate, quickly deprives it of 


its colour, and leaves a calx of platina, 
which is of a pearl colour, according to the 
experiments of M. Baume: this chemiſt 
was convinced that the precipitate of pla- 


tina is foluble in the alkali, becauſe a ſolu- 


tion. of the metal, dropped into an hot 
ſolution of cretaceous vegetable alkali, af- 
forded no precipitate, For this reaſon, 5 is 
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that the ſolution precipitated by fixed alkali 
always retains a deep colour, and affords pla- 

tina by eyaporating it to dryneſs. Margraaf 
has diſcovered that ſoda does not precipitate 
the ſolution of platina, but Bergman has 
obſerved, that on the addition of a confi- 
derable quantity of that alkali a precipitate 
is readily afforded, 1 

Alkalies ſaturated with the colouring 

matter of Pruſſian blue, form an abundant 
blue precipitate, which, according to M. 


Baume, ariſes from the iron contained in 


the alkali; ſince Pruſſian blue deprived of 
the iron it contains, by the procels directed 
by that chemiſt, does not afford more than 
a few particles of blue, with the folution 
of platina, which ariſe from the ſmall 
portion of iron always contained in that 
metal. Bergman affirms that the Pruffian 
lixivium, well ſaturated and very pure, does 
not precipitate the ſolution" of platina; and 
that this metal is the only one not precipi- 
tated by the Pruſſian lixivium; he, therefore, 
propoſes that lixivium to ſeparate from the 
iron which it always contains. ; 
The cauſtic volatile alkali precipitates 
platina of an orange yellow: this precipitate 
is almoſt intirely ſaline; water diſſolving the 
greateſt patt, and becoming coloured like a 
ution of gold. After the action of water 
on this precipitate, 'a blackiſh ſubſtance, 
which appears to be ferruginous, remains. 
The precipitate of platina by volatile 2 
. iffers 
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differs from that of gold in its not poſſeſſing 
the fulminating property of the latter. 

Nut-galls precipitate the ſolution of pla- 
tina of a deep green colour, which gradually 
becomes lighter by ſtanding. _ 

All the precipitates obtained from the 
ſolution of platina by the addition of alka- 
line ſubſtances, are not capable of being vitri- 
fied, or of colouring glaſs. In the trials of 
Lewis and Baume, on this ſubject, the platina 
was conſtantly reduced in grains, in ramifica- 
tions,. or a kind of checquer work. A ſort of 
button of platina may be obtained by ex- 
poſing theſe precipitates to a ſtrong heat, 
with certain reducing fluxes, as borax, 
cream of tartar, glaſs, &c. Meſſrs. Mac- 
quer and Baume ſucceeded in this manner 
by a forge fire, urged by two, pair of ſtrong 
bellows, to melt in thirty-five minutes, a 
precipitate. of platina mixed with fluxing 
| ſubſtances : they obtained, beneath a. hard 
blackiſh glaſs reſembling that of bottles, 
a button of platina, which appeared to have 
been well fuſed: this button was not duc- 
tile, but broke into two pieces, and appear- 
ed to be hollow; its fracture was grained, 
and its hardneſs nearly equal to that of 
forged iron, as it made deep traces in gold, 
copper, and even in iron. Though we have 
afirmed that the precipitates = platina do 
not appear to be vitrifiable or capableof tinging 
glaſs, yet M. Baume has ſucceeded in melt- 
ing them intoa vitriform ſubſtance by hy dif- 
| ; erent 


PLATINA. 395 


ferent proceſſes. The precipitate of platina, 
mixed with calcined borax, and a very fuſi- 
ble white glaſs, was expoſed for thirty-ſix 
hours in the hotteſt part of a potter's furnace, 
and afforded a greeniſh glaſs, inclining to 
yellow, without globules of reduced metal. 
This glaſs treated a ſecond time with cream 
of tartar, gypſum, and vegetable alkali, 
was completely melted, and exhibited - 
globules of platina diſperſed through their 
ſubſtance, M. Baume ſeparated them by 
waſhing, and found them ductile. The ſame 
chemiſt afterwards, together with M. 
Macquer, expoſed precipitate of platina to 
the ſame burning mirror with which they 
had fuſed the metal : the precipitate ex- 
haled a very thick and luminous fume, with 
a ſtrong ſmell of aqua regia ; it loſt its red 
colour, reſumed that of platina, and melted 
into a perfe& brilliant button, which was 
found to be an opake vitreous ſubſtance, of 
an hyacinthine colour at its ſurface, and 
| blackiſh within, and may be conſidered as 
a true glaſs of platina. It may however be 
obſerved, that the ſaline matters with which 
it was impregnated, contributed doubtleſs 
to its vitrification, _ | 

The precipitate of platina does not appear 
to be ſoluble in ſimple acids, but it diſſolves 
very well in aqua regia, to which it gives 
an orange colour, not at all reſembling the 
brown colour exhibited by the platina- in 
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395 p PEATTINA. 
The ſolution of platina is not preefpitat« 
ed by the alkaline or perfect neutral ſalts; 
but fal-ammoniac precipitates it abundant- 
ly.” The rationale of this experiment is not 


well decided. The orange-coloured preci- 
Cs —— obtained, by pouring a ſolution of 


I-ammoniac into a ſolution of platina, ap- 
pears to be a ſaline ſubſtance, intirely ſolu- 
ble in water; this precipitate has a valuable 
property, diſcovered by M. de L'Ifle, viz. 
that it is fuſible without addition, in a 
good furnace or common forge heat. The 
platina melted by this proceſs is a brilliant 
denſe and cloſe grained button; but it is 
not malleable, unleſs it has been expoſed to 
a very ſtrong heat, Macquer thinks that this 
fuſion, like that of the grains of platina ex- 
poſed alone to the action of a violent fire, 
conſiſts only in the agglutination of the 
ſoftened particles, which being exceedingly 
more divided and minute than the grains of 


platina, adhere to and touch each other in a 


greater number of points than the grains; 
and in that manner render the texture of the 
metal much more cloſe, though no true 
fuſion” may have taken place. It ſeems, 

however, that if platina in grains be capable 
of fuſion by the burning glaſs, and of be- 
coming conſiderably ductile, the precipitate 
of this metal made by ſal-ammoniac, may 
likewiſe be fuſed on account of its extreme 


. diviſion; and that its not being as ductile as 


- the 
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the button of platina fuſed by the-ſolkr heat; 
may perhaps depend on its ſtill retaining a 
part of the matter it carried down with it 
in its precipitation, of mien! a er be 
3 deprive it by fize. 
Margraaf diſſolved platina in an | aqua 115 | 
gia compoſed of ſixteen parts of nitrous 
acid, and one of ſal-ammoniac; by diſtil- 
ling this ſolution to dryneſs, and heating 
the bottom of the retort till it was red, 2 
alt of a deep red colour was ſublimed, and 
the reſidue: was in the form of a reddiſh 
powder, It is not known whether the ſo-— 
lution of platina in ſimple aqua regia, made 
with the pitrous and marine acids, will 
afford a ſublimate of the ann * by _ 
tillation. oe 
Mleſſrs. Margraaf, Baume, a4 Leia 
mixed the ſolution of platina with ſolutions 
of all the other metallic ſubſtances; the re- 
ſult of their experiments was, that almoſt 
all the metals precipitate platina in the 
form of a brick- duſt · coloured powder, and 
that none of theſe precipitates poſſeſs the 
metallic properties, as happens with moſt of 
the other metals. This exhibits another ana+ 
logy between gold and platina, though the 
latter does not afford a purple precipitate 
with tin, but a brown precipitate, inclining 
to red. With regard to the effect of the differ: 
ent metallic ſolutions on that of platina, it 
need only be obſerved, that the * er 
iſmut 
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biſmuth and lead by the nitrous acid, of iron 
and copper by different acids, and of gold 
by aqua regia, do not produce any precipi- 
tate in that of platina, according to Mar- 
graaf; but that on the contrary, thoſe of 
the arſenical neutral ſalt, of zink and of fil- 
ver, by the nitrous acid, precipitate it; the 
firſt in the form of a cryſtallized ſubſtance, 
in ſmall quantity, and of a beautiful gold 
colour ; the ſecond in a red orange coloured 
matter, and the third in a yellow matter. 
Theſe different precipitates have not yet been 
well examined; and the decompoſition by 
which they are occaſioned is unknown. 
Moſt of the neutral ſalts have no action 
on platina. Margraaf heated platina by a 
ſtrong fire, with vitriolated tartar and Glau- 
ber's ſalt ; theſe ſalts melted, and the pla- 
tina remained in grains without alteration : 
it only communicated a flight reddiſh co- 
lour to the ſaline ſubſtances, doubtleſs on 
account of the iron communicated by the 
metal to them. FINS 1 
Nitre produces a ſingular alteration in 
platina, according to the experiments of 
Lewis and Margraaf, Though no detonation 
is produced when. a mixture of both ſub- 
ſtances is thrown into a red hot crucible; 
yet, by a ſtrong heat long continued, ſuch as 
Lewis applied for three ſucceſſive days and 
nights to a mixture of one part of platina and 
two of nitre,. the metal becomes of a ruſty 
h Colour. 
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colour. If the mixture be boiled in water, 
the fluid diflolves the alkali, which takes up 
the browniſh powder, and the platina ſepa- 
rated from the liquid is found diminiſhed 
more than one-third of its weight. The 
brown powder taken up by the alkali may 
be ſeparated ' by filtration. It appears to 
be a kind of calx of platina, mixed with a 
ſmall quantity of ſaffron of Mars. Lewis 
converted this calx toa whitiſh grey colour, 
by diſtilling it a great number of times 
with ſal ammoniac. Margraaf, who repeated 
this experiment, adds two important facts; 
the firſt is that platina combined with 
the alkali of nitre, and diluted in a certain 
quantity of water, forms a jelly; and the 
other, that by calcining the portion of 
metal ſeparated from the jelly, diluted with 
water and filtrated, it becomes of a black 
pitchy colour. This experiment certainly 
ſhews a great alteration of the platina, and 
requires to be continued, in order to decide 
whether by virtue of repeated calcinations' 
with nitre it be poſſible to reduce the whole 
of the metal into a brown powder, and 
eſpecially to determine the ſtate of the pla- 
tina thus calcined. 
Marine ſalt, febrifuge ſalt, borax, and 
the earthy ſalts, produce no change in 
platina, nor facilitate its fuſion ; ſal ammo- 
niac, diſtilled with this metal, affords a 
{mall quantity of martial flowers by _ 
| | 0 
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agreed reſpecting the mutual action of arſe- 
nic and platina. Scheffer firſt aſſerted, that 
arſenic cauſes this metal to enter into 


fuſion; but the experiment ſueceeded but 


imperfectly in the hands of Lewis, and 
not at all with Margraaf, Macquer, and 


Baumé. This experiment has been ſince 


repeated, and it appears that platina is in 
fact very fuſible with arſenic, but that it re- 
mains brittle. In proportion as the arſenic 
is driven off by a continuance of heat, it be- 
comes more ductile, and by this proceſs it 
is, that M. Achard and M. de Morveau 
ſucceeded in making crucibles of platina, 
by melting it a ſecond time in moulds. No 


one has attempted to combine cobalt, nickel, 


or manganeſe with platina. 


This perfect metal unites very well with 


biſmuth, which renders it ſo much the more 
fuſible, as the quantity of the latter is great- 
er; the alloy is brittle, and becomes yellow, 
purple, and blackiſh in the air. This mixed 
metal cannot be cuppelled without the 
greateſt difficulty, and never forms a maſs of 
any conſiderable ductility. -- [4249759 
Platina fuſes readily with regulus of an- 
timony, and produces a brittle metal of a 
plated texture, from which the regulus may 
be ſeparated by the action of fire, though 


not ſo completely, but that the platina al- 


ways retains a ſufficient quantity to render 
8 | it 
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it i in weight and ductility. Zink 
renders platina very fuſible, and combines 
readily with it: this alloy is brittle, and 
difficult to file; its colour is blueiſh. When 
the platina is moſt abundant, theſe two me- 
tallic ſubſtances are ſeparated by the action 


of fire, which volatilizes the zink, though 


the platina always retains a ſmall portion. 

Platina does not unite with mercury, 
though triturated for ſeveral hours with that 
metallic fluid. It is likewiſe known, that 
platina reſiſts the mercury uſed in America 
to ſeparate the gold. Many intermediums, 


ſuch as water, uſed by Lewis and Beaume, 


and aqua regia by Scheffer, have not been 
found to facilitate the union of theſe two me- 
tals. In this reſpect platina appears to re- 
ſemble i iron, to whoſe colour and hardneſs it 
likewiſe in ſome reſpects approaches. 

Platina mixes very eaſily with tin, and 
forms a very fuſible and fluid alloy. It is 
brittle, ſo as even to break by a fall when 
the two metals are united in equal portions. 


When the tin is in the proportion of twelve 


or more to one of platina, the mixture is con- 
ſiderably ductile, but its grain is coarſe, and 
it becomes yellow in the air. Platina re- 
markably diminiſhes the ductility of tin, and 
the alloy does not promiſe to be of any ule ; 
yet when it is well poliſhed, it may remain 
long | expoſed to the air without alteration. 


It ſeems that Lewis, to whom we are in- 
Vor. III. 2E debted 
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debted for moſt of the knowledge we poſleſs 
reſpecting the alloys of platina, ſucceeded 
in calcining this metal, and diffolving it in 
the muriatic aeid by means of tin. 


Lead and platina unite very well by fuſion; 


but they require a ſtronger heat than the laſt 
mentioned alloy. Platina deprives lead of 


its ductility; the combination of theſe two 


metals is of a purpliſh colour, and brittle, 
according to the proportions of platina, ſtri- 
ated and granulated in its fracture, and 
quickly changes by expoſure to air, Cup- 
pellation with lead, was one of the firſt and 
moſt important expertments attempted to be 
made with platina ; becauſe this operation 
was expected to deprive it of the foreign me- 
tallic ſubſtances it might contain. Lewis, 
and feveral other chemiſts, have in vain. at- 


tempted to cuppel platina in the ordinary 


cuppelling furnaces, though they applied a 
moſt violent heat. The vitrification and ab- 
ſorption of the lead takes place as uſual at the 
commencement of the proceſs, on account of 
the exceſs of that metal ; but the platina 
ſoon becomes fixed, and the operation 1s at 
an end. The metal remains united with a 
portion of the lead, and is not at all duc- 


tile. Meſſrs. Macquer and Baume, ſuc- 


ceeded in the perfect cuppellation of platina, 
by expoſing an ounce of the metal, and two 
ounces of lead, in the hotteſt part of the 
poreelain furnace at Seves, The b . 
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laſts for fifty hours ſucceſſively ; at the end 
of this time the platina was found flattened 
on the cuppel; its upper ſurface was dull 
and rough, and eaſily ſeparated; its under 
ſurface was brilliant, and, what is the moſt 
valuable, it was eaſily extended under the 
hammer. Theſe chemiſts were convinced, by 
every poſſible method, that the platina did 
not contain lead, but was very pure. M. 
de Morveau likewiſe ſucceeded in cuppelling 
a mixture of one drachm of platina, and two 
drachms of lead, in the wind furnace of 
Macquer : this operation, made at four ſuc- 
ceſſive times, laſted eleven or twelye hours. 
M. de Morveau obtained a button of platina, 
not adhering to the cuppel, uniform, of a 
colour reſembling tin, but rather rough, 
which weighed exactly one drachm, and was 
found to be not at all acted on by the mag- 
net. This proceſs appears to be excellently 
adapted for obtaining platina in plates or 
laminæ, which may be forged, and conſe- 
quently may be employed in making various 
utenſils of great value, with reſpect to hard- 
neſs and unchangeableneſs. M. Baume has 
likewiſe obſerved another very uſeful pro- 
perty, viz. that of welding; and forging to- 
gether, like iron, without the aſſiſtance of 
any other metal. After having heated two 
pieces of platina to Whiteneſs, which had 
been  cuppelled in the furnace of Seyes,. he 
placed them one on the other, and ſtriking 
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them briſkly with the hammer, they welded 
together as quickly and firmly as two pieces 
of iron would have; done. The great im- 
portance of this experiment, with reſpect to 
the arts, need not be inſiſted on. 

Macquer could not obtain an alloy with 
forged iron and platina : this mixed metal 
would poſſeſs the great advantage of uniting 
the hardneſs of ſteel with a conſiderable 
ductility, or at leaſt it would not be brittle 
like ſteel. The Engliſh chemiſt we have 
quoted melted a mixture of caſt iron and 
platina ; the alloy was ſo hard as not to be 
touched by the file; it had a ſlight degree 
of ductility, but broke ſhort when ignited. 
Platina communicates hardneſs to copper, 
with which it melts with conſiderable faci- 
lity : this alloy is ductile, when the doſe of 
copper is three or four times greater than 
that of platina ; it is capable of taking the 
moſt beautiful poliſh, and was not tar- 
niſhed in the air during the ſpace of ten 
years. © i 

Platina partly deſtroys the ductility of ſil- 
ver, augments its hardneſs, and impairs its 
colour. This mixture 1s very difhcult to 
fuſe; by fuſion and reſt the two metals 
are ſeparated. Lewis obſerved, that fil- 
ver melted with platina was thrown up 
againſt the fides. of 2 crucible, with a kind 
of exploſion; a property which appears to 
belong to ſilver alone; for M. Darcet has ob- 
ſerved that this metal breaks balls of porce- 
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lain, in which it is incloſed, and is thrown 
out by the action of the Are, 


Platina does not readily combine with 


gold, but by the help of a very ſtrong fire. 

It greatly alters the colour of this metal, 

unleſs its quantity be very ſmall; thus, for ex- 
ample, a forty- ſeventh part of platina, and all 
the proportions below that, do not greatly 
change the colour of gold. Platina does not 
much impair the ductility of gold, which is 
leſs affected than any other metal by the ad- 
mixture. The ſpecific gravity of platina be- 
ing nearly equal to that of gold, might give 


riſe to frauds; and for this reaſon the Spa- 


niſh miniſtry have prohibited its exportation: 


however, ſince chemiſtry has diſcovered me- 
thods for diſtinguiſhing the alloy of gold 
with platina, and even of platina alloyed 


with gold, theſe fears ought no longer to be 
attended to; and it is much to be deſired, 
that platina may no longer be prohibited, 
but that this new metal, which promiſes 
ſuch conſiderable advantages to ſociety, may 
become an article of commerce, 

The ſolution of ſal- ammohiac, as we have 


obſerved, has the property of precipitating 


platiga; if, therefore, gold be ſuſpected to 


be alloyed with platina, its ſolution in aqua 
regia may be aſſayed with a ſolution of fal- 
ammoniac. The ſmall quantity of platina 


it contains will occaſion an orange, or red- 


an precipitate; if no precipitate is thrown _ 
Cc 3 don, | 
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down, the gold does not contain platina. If 
it ſhould happen, that the valuable proper- 
ties of platina ſhould at ſome future time 
render it more ſcarce and valuable than gold, 
it will not be in the power of avarice to de- 
ceive us in alloying it with gold; fince a ſo- 
| lution of martial vitriol, which has the pro- 
perty of pretipitating the ſolution of gold 
without producing any change in that of 
platina, would immediately expoſe the de- 
ception. A piece of tin, plunged in a ſolu- 
tion of platina alloyed with gold, would 
likewiſe ſhew the preſence of the latter, by 
becoming covered with a purple precipitate; 
whereas platina gives only a dirty brown 
recipitate, of a reddiſh colour: this laſt 
1 ha likewiſe does not colour glaſs, 
whereas the precipitate of gold gives it a 

purple colour. . 5 7 
All the properties of platina, which we 
have examined, appear to prove that this 
ſubſtance is a peculiar metal: its want of 
ductility and fuſibility, which have been 
conſidered by ſome writers as ſtrong objec- 
tions to this opinion, are not capable of 
overthrowing it; ſince there is perhaps a 
leſs difference between the fuſibility of pla- 
tina and forged iron, than between that of 
forged iron and lead, and ſince its want 
of ductility ariſes from its not having un- 
dergone complete fuſion. As to the opi- 
nion of thoſe philoſophers, who conſider 
2 „ platina 
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platina as a natural alloy of iron and of gold, 
however ingenious and ſatisfactory it may 
appear, it is impoſſible to admit it, until 
the metal has been ſeparated into the two 
others by an accurate analyſis, and until 
platina can be better imitated by the arti- 


ficial alloy of gold and iron. Laſtly, Mac- 


uer has made a very ſtrong objection againſt 
this laſt opinion, by obſerving, that the 
more platina is deprived of the iron it con- 
tains, the greater is the difference between 
its external appearances and thoſe of gold. 
The important uſes to which this precious 


metal 1 be applied, will be eaſily con- 


ceived, when it is conſidered that it unites 
the indeſtructibility of gold, to a degree of 


| hardneſs almoſt equal to that of iron; that it 


reſiſts the action of the moſt violent fire, 
and alſo of the moſt concentrated acids, It 
cannot be doubted, but that chemiſtry, and 
the arts, would be in the higheſt degree be- 
nefited by its being applied to uſeful pur- 


poſes.“ 


* Platina, when purified from iron by repeated coction 
in ſpirit of ſalt, ſolution in aqua regia, and precipitation of 


the iron by aqua regia, may be fuſed with a ſtrong heat. 


It may then be rolled into thin plates, ſeems nearly as 
malleable as ſoft iron, is ſcarcely diſtinguiſhable from ſilver 
on the touch- ſtone, does not at all obey the magnet, and 
has a ſpecific gravity of nearly 23,000, F. 
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n OG © «0 
GENUS. VI. 
Concerning Bitumens in general.“ | 


BITUMENS are combuſtible, folid, ſoft, 
or fluid - ſubſtances, whoſe ſmell is 


| ſtrong, acrid, or aromatic, and which ap- 


pears to be much more compounded than 
thoſe bodies of the mineral kingdom we have 
hitherto examined. They are found either 
in ſtrata, in the internal part of the earth, or 
exuding through the clefts of rocks, or float- 


ing on the ſurface of waters, Their character 


is to burn moſt commonly with a rapid 
flame when heated with contact of air, like 
thoſe matters formed by the organs of vege- 
tables and animals, and diſtinguiſhed by the 
name of oils. Their analyſis is much leſs 
perfect than that of earthy, faline, or me- 
tallic matters; becauſe the action of fire 
greatly alters them, and developes principles 
which re-a&t on each other, in proportion 
as they are volatilized. In this reſpect bi- 
tumens reſemble vegetable and animal fub- 


ſtances. By diſtillation they afford water, or 


It is proper to remind the reader that we have divided 
combuſtible minerals into ſix genera, viz. Diamond, in- 


flammable gas, ſulphur, plumbago, metals and bitumens. F. 
1 88 FX . an 
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an odorous phlegm, more or leſs coloured, 
a ſaline acid falt, often concrete, ſome- 
times volatile alkali and oils, light towards 
the beginning, and more thick and coloured 
in proportion as the diſtillation advances, and 
the fire is more active. After this analyſis a 
coal remains, which in the different ſpecies 
of bitumens is either denſe, light, brilliant, 
or compact. This analyſis ſhews, that theſe 
inflammable ſubſtances have a vegetable or 
animal origin, as we ſhall obſerve more fully 
after we have ſpoken of their general pro- 
perties. mee end 
Bitumens are ſubject to ſome alterations 
from light. When fluid, their colour becomes 
deeper, and their ſmell is changed, if pre- 
ſerved in tranſparent veſſels. The air thickens 
them by the ſucceſſive evaporation of their 
moiſture, which is taken up ſo much the 
more readily as the air is drier, | Their odo- 
rous principle, or ſpiritus rector, is diſſipated 
in the ſame manner, as they gradually paſs 
from the ſtate of fluidity to that of tenacity 
and ſolidity. A great number of years how- 
ever are neceſſary to produce this laſt alte- 
ration. | n | 
Water, in which bitum̃ens are boiled, does 
not diſſolve them, but it becomes charged 
with their ſpiritus rector, and emits the 
peculiar ſmell of the bitumen. It ſeems, 
therefore, that water has a ſtronger affinity 
with the odorant principle, than the oily 
| matter 
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of concentration, as they do oils. 
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8 the bitumen; and that the whole 
ell 


of theſe ſubſtances might perhaps be 
taken away in this manner. | 
The action of the falino-terreſtrial ſub. 


ſtances. on bitumens has not yet been exa- 
mined ; lime, however, as well as pure 
alkalis, ſeems capable of uniting with theſe 


combuſtible matters, and forming compounds 
ſoluble in water, which are called ſoaps. 
The manner in which the mineral acids 


are capable of acting on bitumens, is not 


known. It is probable, that they would 
diſſolve or burn them according to their ſtate 
The action of neutral ſalts, of inflamma- 
ble gas, of ſulphur, and of metals, on bi- 
tumens, has not been examined; and in 
general the chemical properties of theſe ſub- 
ſtances are but little known. This field of 
experiment is intirely new, and certainly 
promiſes valuable and uſeful reſults. 
Natural hiſtorians have paid a much greater 
attention to the origin and formation of bi- 
tumens, than chemiſts have to their analyſis. 


There have been many opinions reſpecting 


this ſubject. Some have thought that theſe 
combuſtible ſubſtances properly belong to 
the mineral kingdom, and that they ag 
the fame relation to minerals, as oils and 
reſins have. to organic ſubſtances. This 
analogy, though ſtriking to the imagination, 


does not agree with the facts, for there is 


O 
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no ſubſtance in the mineral kingdom which 
poſſeſſes the oily character. The opinion of 
thoſe therefore, who attribute the origin of 
bitumens to vegetable ſubſtances buried in the 
earth, and altered by the action of mineral acids, 


has met with a much better reception. In 


fact, every circumſtance proves, that bitu - 
mens are produced from organic ſubſtances. 
A great number of bodies of this kind, whoſe 
form is ſtill diſtinguiſhable, is conſtantly 
found in their vicinities; they have, beſides, 


the chemical characters of ſubſtances formed 


by the proceſſes of animation, and have been 
imitated, in a certain degree, by combining 
oils with the concentrated vitriolic acid. 


We ſhall ſee in the chemical hiſtory of ve- 
table ſubſtances, that oil of vitriol in con- 


tact with eſſential oils, hardens and blackens 
them, and communicates to them a ſtrong 
and penetrating ſmell, reſembling that of 
bitumens. But can it be aſſerted that theſe 


ſubſtances are in all caſes formed by vege- 


table ſubſtances buried in the earth, as moſt 
naturaliſts have affirmed, and that animal 
ſubſtances have contributed nothing to their 
formation? The great quantity of bitumens 
which exiſt in the external part of the earth, 
compared with the ſmall quantity of wood 
and of trees found in their vicinity, and more 
eſpecially the ſmall proportion of oily mat- 
ter contained in vegetables, ſeem to contra- 
dict that opinion which attributes the origin 
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of bitumens ſolely to productions of the ve- 
getable kingdom; on the other hand, the 
abundance of theſe combuſtible bodies in 
places where ſcarcely any traces of vegeta- 
bles are found, and the almoſt conſtant 
exiſtence of the exuviæ of animals heaped 
above bitumens, may induce us to believe, 
that . theſe organic beings have contributed 
greatly, and perhaps even more than vege- 
tables, to the formation of ſome of the 
kinds. We may likewiſe obſerve, that the 
ſucceſſive ſtrata of certain bitumens which 
are found in continued maſſes in the internal 
part of the globe, prove, that theſe ſubſtan- 
ces have been depoſited ſlowly, and by means 
of water; and that their formation corre- 
ſponds to the æra in which immenſe maſſes 
of ſhells, or other marine ſubſtances, have 
been formed by the ſea. They have, there- 
fore, been in a fluid ſtate, and are become hard 
by the lapſe of time and the unremitted action 
of ſaline, or other agents, which the inte- 
rior part of the earth contains in large quan- 
tities. Such is the opinion which M. Par- 
mentier, member of the College of Phar- 
macy has exhibited, reſpecting the origin 
of pit-coal, in a memoir which he read at 
the opening of the courſe of lectures before 
that Society. The oils and fats of marine 
animals appear, therefore, to be one of the 
matters uſed by nature in the formation of 


certain bitumens; while there are others, 
whoſe 
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whoſe origin is manifeſtly vegetable, and 
ariſes from the reſins or eſſential oils, buried 
and changed in the earth. 

The number of bitumens is very conſi- 
derable. Naturaliſts have divided them into 
ſeveral. genera, As we here confider them 
chemically, we ſhall divide them into ſpe- 


cies or kinds; becauſe they have all, in 


fact, the ſame characters relative to their 
chemical properties ; ſome are liquid, others 
are of a ſoft conſiſtence, and others are ſolid, 


among which laſt ſome are hard and ſuſcep- 
tible of a poliſh, while others are friable. - 


We are acquainted with fix ſpecies, very 


diſtinct from each. other, which may com- 
prehend a great number of varieties. Theſe 


fix ſpecies, whoſe hiſtory we ſhall proceed 
to recite, are amber, aſphaltos or bitumen 
Judaicum, jet, pit-coal, ambergris, and pe- 
troleum. 


C H APT. 


SPECIES I. 


Amber. | 
AMBER; the moſt beautiful of all the 


bitumens, is found in irregular maſſes 


of a yellow or brown colour, either tran- 


anne. or e of a ſtratified or ſcaly 
texture ; 
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texture; it takes a very good poliſh ; after 
a flight rubbing it becomes electric, and at- 
tracts ſtraws and ſmall bodies. The ancients, 
who were acquainted with this -property, 
gave amber the name of electrum, whence 

the modern term electricity is derived. 
This bitumen is of a conſiderable hard- 
neſs, approaching to that of certain ſtones, 
which induces Hartman, a naturaliſt who 
lived towards the concluſion of the laſt cen- 
tury, to rank it among precious ſtones, though 
it is friable and brittle. When pulverized it 
emits an agreeable ſmell. Inſects, in a fine 
ſtate of preſervation, are often found within 
it, which proves that it has been liquid, and 
in that ſtate has enveloped thoſe ſmall bodies. 
Amber is uſually dug out of the earth at 
various depths; it is found under coloured 
ſands in ſmall incoherent maſſes, and diſ- 
erſed on ſtrata of pyritaceous earth: above 
it wood is uſually found, charged with black- 
iſh bituminous matter; whence it has been 
concluded, that it is formed by a reſinous 
ſubſtance altered by the vitriolic acid of py- 
rites. It likewiſe is found floating on the 
banks of the ſea; as for example, on the 
ſhores of the Baltic in Ducal Pruſſia. The 
mountains of Provence near the town of 
Siſteron, the Marquiſate of Ancona and the 
Duchy of Spoletto in Italy, Sicily, Poland, 
Sweden, and many other countries likewiſe 
afford it. The colour, texture, tranſparency, 
: | | or 
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or opacity of this bitumen, have cauſed i it to 
be diſtinguiſhed into a conſiderable number 
of varieties, which, after Wallerius, we may 


reduce to the following : 
Varieties. 
1. White tranſparent amber. 


2. Pale yellow tranſparent amber. 
Orange yellow tranſparent amber. 
4. Golden yellow tranſparent amber, chrye 
ſelectrum of the ancients. 
5. Deep red tranſparent amber. $i 
6. Opake white amber, leucelearum; 
7. Opake yellow amber. 
8. Opake brown amber. 
9. Amber, coloured green or blue by fm 
reign ſubſtances. | 
10, Veined or clouded amber. 
It may likewiſe be diſtinguiſhed into a gest 


number of varieties, according to the acci 


dental circumſtances its internal parts pre- 
ſent ; but it is. neceſſary to obſerve, with 
reſpect to the price of the ſpecimens of amber 
remarkable for their magnitude, their tran- 
ſparency, or the well preſerved inſects con- 
tained within them, that it is poſſible to be 
deceived in this reſpect, ſince many perſons 
poſſeſs the art of giving it tranſparency or 
colour at pleaſure, and of ſoftening it ſuffi- 
cient te introduce foreign bodies. Walle- 
rius affirms, that the gold-coloured amber 
ever owes its tranſparency to art, but that 

which 
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which art has rendered tranſparent, is always 
of a pale colour. N 6358] | 
Though it is probable that this bitumen 
owes its origin to reſinous vegetable matters, 
many naturaliſts have entertained different 
opinions reſpecting its formation; ſome have 
- conſidered it as the indurated urine of certain 
ger. others as a bitumen detached 
rom the earth by the ſea, which is become 
hard and dry by the action of the ſun's rays. 
This claſs of naturaliſts conſider it as a pe- 
culiar mineral juice; ſuch was the opinion 
of an ancient naturaliſt named Philemon, 
and quoted by Pliny. George Agricola re- 
vived this opinion; Frederic Hoffman ſup- 
poſed it to be formed out of a light oil, ſe- 
parated from bituminous woods by heat, and 
thickened by the vitriolic acid. This opinion 
of Hoffman cannot, however, be admitted, 
becauſe it is not conceivable how an oil ſepa- 
rated in the bowels of the earth, can incloſe 
and contain animals which live only at its ſur. 
face. It has hitherto been thought, that amber 
is a reſinous juice which flows from ſome tree; 
that this juice, buried more or leſs deeply in 
the earth, by the convulſions the globe has 
experienced, becomes hardened by impregna- 
tion with the mineral and faline vapours 
which circulate within the earth. It is not 
probable that it has been altered by concen- 
trated acids; for experience teaches us, that 


the action of theſe acids would have * 
| . 
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ed it, and converted it into the ſtate of coal. 
Pliny thinks that amber is nothing but the 
reſin of the pine, hardened by cold. M. 
Girtanner thinks, that it is a vegetable oil 
rendered concrete by the acid of ants; it is 
that ſpecies of ants called formica rufa by 
Linnæus, which prepares it, according to 
this author. Theſe inſects dwell in old fo- 
reſts of fir trees, where the foſſil amber is 
found, which is ductile like wax, and be- 
comes hard by expoſure to air. 

Amber, expoſed to the fire, does not lique- 
fy, but by a conſiderable heat it ſoftens and 
ſwells very much; when heated with con- 
tact of air it takes fire, and emits a very thick 
and odorous fume; its flame is yellow- 
iſh, variegated with green and blue; and af- 


ter its combuſtion it leaves a bright black 


charcoal, which by incineration affords a 
very ſmall quantity of black brown earth. 
Bourdelin, in his Memoir on Amber, (Acad. 
1742) obtained but 18 grains of this earth 
by burning two pounds of amber; half a 


pound of the ſame bitumen burned and 
calcined in a crucible, afforded him, in a 


ſecond operation, twelve grains of earthy 
reſidue, from which he extracted iron by 
the magnet. | | 
Amber diſtilled in a retort by a heat gradu- 
ally raiſed, affords a phlegm of a red colour, 
and manifeſtly acid; this acid ſpirit retains 
the ſtrong ſmell of amber: an acid volatile 
ra D d ſalt 
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ſalt afterwards paſſes over, which cryſtallizes 
in ſmall white, or yellowiſh needles in the 
neck of the retort. This ſalt is ſucceeded by 
a white and- light oil of a very penetrating 
ſmell ; the oil by degrees becomes coloured 
in proportion as the heat is raiſed, and 
towards the end is brown, blackiſh, thick, 
and viſcid, like the empyreumatic oils : while 
theſe two oils paſs, a certain quantity of vo- 
latile ſalt, more and more coloured, is ſub- 
limed. The reſidue after this operation is a 
black maſs of the figure of the bottom of the 
veſſel, brittle, and reſembling bitumen Ju- 
daicum. George Agricola made the ſame 
obſervation near three centuries ago, on 
the reſidue of diſtilled amber. If the opera- 
tion be managed by a gentle heat, cautiouſly 
conducted, and the quantity of amber be 
conſiderable, theſe products may all be ob- 
tained ſeparately, by changing the receivers. 
It is uſual however to receive them in the ſame 
veſſel, and afterwards. to rectify by a gentle 
heat; the ſpirit is partly diſcoloured by 
this rectification. The oil which becomes 
black at the end of the operation, on ac- 
count of the carbonaceous portion, and 
becauſe the acid has acted on its principles, 
may be rendered very clear and light by 
ſeveral ſucceſſive diſtillations. Rouelle the 
elder has deſcribed a very good proceſs for 
obtaining it in this ſtate by one operation : 
for this purpoſe the oil muſt be put _ s 
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glaſs alembic with water, and diſtilled by 


the heat of boiling water ; the pureſt por- 
tion, or the oily part which is volatile at this 


degree of heat, on account of its levity, paſſes 


over with the water, above which it floats in 


the receiver: if it be deſigned to preſerve it 


in this ſtate, it muſt be kept in veſſels of 


ſtone- ware; for the rays of light which paſs 


through glaſs veſlels give it a yellow, and 
even a brown colour in proceſs of time. | 

This analyſis ſhews, that amber conſiſts 
of a large quantity of oil rendered concrete by 


an acid, and that it likewiſe contains a very, 
ſmall quantity of earth, whoſe nature has not 
been yet examined, with a few particles of. 


. | 
The oil of amber appears to reſemble eſ- 


ſential oils in volatility, ſmell, and inflam-. 


mability : it ſeems capable of forming ſoaps 
with alkalies. a | 
The volatile ſalt of amber was for ſome 


time conſidered as an alkaline ſalt. Glacer, 


Lefevre, Charas, and Jean-Maurice Hoff- 


man, profeſſor at Altdorf, were of this opi- 


nion. Barchuſen, and Bolduc the elder, were 
the firſt chemiſts, who in the laſt century ob- 
{ſerved the acid nature of this ſalt. All ſubſe- 
quent chemiſts have admitted this diſcovery, 


but they have not agreed concerning the 


nature of the acid. Frederic Hoffman, from 
the conſideration that amber is found in Pruſ- 
ſia among the ſtrata of metals filled with py- 
rites, imagined that this ſalt is formed from 
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the vitriolic acid. Neumann appears to be 
of the ſame opinion. Bourdelin, in the 
Memoir we have quoted, relates ſeveral ex- 
riments he made to determine the nature 
of this ſalt: He firſt obſerves, that the ſalt 
of amber obtained by diſtillation, however 
white and pure it may appear, always con- 
tains an oily ſubſtance; and it is doubtleſs 
to this oily ſubſtance, that its ſmell, and the 
degree of combuſtibility it exhibits when 
thrown on burning coals, are owing : he 
tried ſeveral methods of depriving it of this 
ſubſtance. We ſhall ſee when we examine 
the nature and properties of ardent ſpirit, 
that this fluid could not anſwer his purpoſe; 
neither was the fixed alkali alone which he 
digeſted on amber with the intention of de- 
riving it of its fat and oily part, and of ob- 
taining its ſalt ſeparate, attended with greater 
ſucceſs ; it only diſſolved a ſmall quantity of 
the bitumen, and aſſumed a lixivial and faline 
taſte, reſembling that of ſea falt. Laſtly, 
Bourdelin could not diſcover a better proceſs 
for uniting the pure acid of amber, deprived 
of oily matter, with fixed alkali, than to de- 
tonate a mixture of two parts of nitre with 
one part of the bitumen : he-lixiviated the 
reſidue of this detonation with diſtilled wa- 
ter; the lixivium was of an amber colour, 
precipitating the ſolution of filver in white 
ſcales, and that of mercury of the fame co- 
lour. Many other metallic ſolutions were 
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likewiſe decompoſed by it, but Bourdelin 
conſidered only the two firſt as concluſive : 
they appeared to him to ſhew, that the acid 
of amber was the fame as that of marine falt, 
fince it preſented the fame phenomena as 
this laſt with the nitrous ſolutions of mer- 
cury and filver. The lixivium of the reſidue 
of the detonation of amber with nitre afford- 
ed, by evaporation in the air, a mucilagi- 
nous ſubſtance, in the middle of which 
ſquare long cryſtals were depoſited; whoſe 
form, ſaline taſte, decrepitation on hot coals, 
and more particularly the confiderable effer- 
veſcence and odour of marine acid, which 
they emitted by the affuſion of oil of vitriol, 
convinced this author that ſpirit of ſalt was 
united with the baſe of nitre. Notwith- 
ſtanding this analyſis, which is very exact 
for the time of Bourdelin, the chemiſts who 
examined the ſalt of amber ſince his time; 
did not find it analogous to the muriatic acid, 
but diſcovered in it all the characters of an 
oily vegetable acid. Bergman, who appears 
to have adopted this opinion, gives the fol- 
towing account of the elective affinities of 
this ſalt. The acid of amber obtained by 
ſublimation, and purified by ſucceſſive folu- 
tions and cryſtallizations, forms cryſtalliza- 
ble and deliqueſcent neutral falts, with pot- 
aſh and volatile alkali ; with ſoda it affords 
a falt which does not attra& the moifture of 
the air; with lime or barytes, it conſtitutes 


Ddz ſalts 


„% A.. 


falts of difficult ſolubility; magneſia forms 
with it a thick matter, reſembling gum; it 
diſſolves metallic calces; and the ſalts pro- 
duced by theſe ſolutions are for the moſt Fart 
cryſtallizable and permanent. 
Ponderous earth, lime, and magneſia, ac- 
cording to him, take the acid of amber from 
alkalies; ponderous earth decompoſes ſucci- 
nated lime and magneſia; and lime- water 
precipitates the magneſia from this acid. 
The examination of the chemical proper- 
ties of this bitumen has not been carried 
farther; it is not even known in what man- 
ner the other acids act upon it. Frederic 
Hoffman affirms, that it may be totally diſ- 
ſolved in a lixivium of cauſtic alkali, and in 
the acid of vitriol. It is known, that the 
eſſential oil of amber unites with the cauſtic 
volatile alkali, and forms by ſimple mixture 
and agitation a kind of liquid ſoap, of a milky 
white, and very penetrating odour, known 
in pharmacy by the name of Eau de luce; 
and laſtly, that this ſame oil diſſolves fal- 
phur by the aſſiſtance of the heat of a water- 
bath, and conſtitutes a medicine called ſuc- 
cinated balſam of ſulphur. 
Amber is uſed in medicine as an antiſpaſ- 
modic ; it has been recommended in hyſteric 
and hypochondriacal affections, the ſuppreſ- 
ſion of the monthly courſes, the gonorrhea, 
fluor albus, &c. * is uſed in e. 
ter 
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after having been waſhed with hot water, 
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* 


and reduced into fine powder by levigation; 
it is uſed in ſtrengthening and reſolving fu- 


migations, by throwing the powder of this 


bitumen on a very hot brick, and directing 


the fumes to the part propoſed to be 
acted on. The volatile ſpirit and inciſive 


ſalt of amber are regarded as cordial and 
The oil of amber is externally 


antiſeptic. 
and internally uſed for the fame purpoſes as 
amber itſelf, but is preſcribed 'in ſmaller 
doſes, on account of its greater activity. 


The ſuccinated balſam of ſulphur, which is 


given in the doſe of a few drops, in proper 
fluids, or mixed with other - ſubſtances to 
form 


pills, is found ſucceſsful in pituitous 


affections or defluxions of the breaſt, the 


reins, &c. A ſyrup, called ſyrup of amber, 
is made with ſpirit of amber and opium, and 
advantageouſly uſed as a ſedative, anodyne, 
and antiſpaſmodic remedy: Eau de luce, 
which is prepared by pouring a few drops 
of oil of amber into a bottleful of cauſtic 
volatile alkali, and agitating the mixture till 
it becomes of a white milky colour, has 
been long uſed as a powerful ftimulant in 
fainting fits. It is held to the noſe, whoſe 
nerves it ſtimulates, and by the ſneezing 
which it excites, the fluids are put in motion, 
and the patient recovers. | i 

The fineſt pieces of amber are cut and 
turned into vaſes, heads of canes, necklaces, 
LEW Dd 4 bracelets, 


\ 


* 1 
* ” 
TY 3 * 
ya a Ss ng — > 3 ; 
= | £ G — * . a. 
on rot el ae df” a 


* 
* 
1 
17 
te 8 
Ei: 
1 100 
1 
11% 
81 
1 
1 SP 
[$I 
. 
N 
"oh 
? "ny 
t; 
44 : 
Hf 1 
1 
” 
+0 
Is. i 
i 
K. 
2 
"2 


» 
4 
1 
ts 
71 
* 
ta. 
. 
= 
_ 
1 * 
8 


f £ 8 —— 
e Zr "Ss 
ee. 
— = 7 >... > - SAY - 


EXE 


2 — — — _ 
R. * - e * 24 * LEA 8 9 
r * j 8 —. Sy 1 * wy 2 : 
>= 47 ra 


— — —ͤNe⸗ 
3 < $$ \ 8 

5 Wes 2 
. 


. * 3 * a 
\ — — * = , _ 2 *.%>. «i, - $15 "2 * 

< — 4 _ — 4 £ N.. „ - 4 

y . — ol ts 8 2 a x » \ 
* — by „ * G Lei 8 * 
3 3 8 9 2 : 2 2 LY . 2 : : 1 — FI « 

* Co * n. 1 — 4 +» VI 1 Y * . Pa no o - 
In - c ä — I 2 W ETRS 2 yo Is <= l 2 


— 


an * — 9 — — 
— WM 
2 


* 
od 1 

: * 
; 

J = 
" 
, 
* 
"ze 
4 
. 
4 * 
i; 

: 

4 
* % 
4 \ 
* 

* 
15 x 
» 4 
. 

I 
? 

Fi 
TY 
1 $ 

be” 

n 
$1 
E 
= 

a 
7 4 
>... 

o 

o 

* 


424 ASPHALTOS. 
bracelets, ſnuff-boxes; &c. Theſe kinds of 


toys are no longer eſteemed among us, ſince 
diamonds and jewellery are become more 
known; but they are carried into Perſia, 
China, and other nations, who ſtill allen 
them as great rarities. Wallerius affirms, 
that the moſt tranſparent pieces may be uſed 
to make microſcopes, burning glaſſes, priſms, 
&c; It is affirmed, that the King of Pruſſia 
has a burning mirror of amber, of a foot in 
diameter ; and that there 1s a column of am- 
ber, ten feet in heighth, and of a beautiful 
luſtre, in the.cabinet of the Duke of Flo- 
rence. Two pieces of this bitumen may be 
ſtuck together, by ſmearing them with oil 
of tartar, and preſſing them together hot. 


C HAP. XXIV. 
SPECIES II. 


Aſphaltos. 


ASPHALTOS, or bitumen Judaicum, is 
a black, ponderous, ſolid ſhining bitu- 
men which breaks readily with a vitreous 
fracture. A thin piece of this bitumen ap- 
ſears red, when placed between the eye and 
e light. Aſphaltos has no ſmell when it is 
cold, but acquires a flight ſmell by rubbing. 
It i is Found on the waters of the lake Aſphal. 
: | tites, 
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tites, or the Dead Sea, in Judea, near which 
were the ancient towns of Sodom and Go- 
morrah. The inhabitants, incommoded by the 
ſmell emitted by this bitumen on the ſur- 
face of the waters, and allured by the profit 
they derive from it, are careful in collecting 
it. Lemery, in his Dictionaire des Drogues, 
affirms, that the aſphaltos ſweats out of the 
earth, in the form of a liquid pitch; and 
riſing aboye the waters of the Dead Sea, is 
condenſed by the heat of the ſun, and the 
action of the ſalt, which thoſe waters contain 
in large quantities. It is likewiſe found in 
ſeveral lakes in China. 

The aſphaltos in commerce, is obtained, 
according to Valmont de Bomare, from the 
mines of Daunemore, and eſpecially in the 
n of Neufchatel and Wallengin. 
It is of two colours, according to this natu- 
raliſt, blackiſh and greyiſh or fawn- colour; 
but this aſphaltos is far from being pure, 
and ſeems to be merely an earth, hardened 
and penetrated by the bitumen. 

Naturaliſts are divided in their opinion 
reſpecting the origin of aſphaltos, as well as 
of all other kinds of bitumen: ſome ſuppoſe 
it to be a mineral product, formed by an 
acid, united with a fat ſubſtance, in the 
bowels of the earth; others conſider it as a 
vegetable reſinous ſubſtance buried, and al- 
tered by the mineral acids. The moſt gene- 


1 received, and moſt Prahable opinion, 
| is, 
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is, that it has the ſame origin as amber, and 
is formed of this laſt bitumen, changed by 


the action of ſubterraneous fires. This opi- 
nion is founded on the circumſtance, that 
amber, melted and deprived of a part of its 
ſalt by the action of fire, becomes brittle, 
and perfectly ſimilar to aſphaltos: but this 
doctrine cannot be ſolidly eſtabliſned, but 
by a comparative analyſis of this reſidue 
of amber, and of aſphaltos; and the latter 
bitumen has not been yet examined with all 
the accuracy which is neceſſary to eſtabliſh 
the analogy. \ 

Aſphaltos, expoſed to heat, liquefies, ſwells 
up, and burns with a flame and thick ſmoke, 
whoſe ſmell is ſtrong, acrid, and diſagree- 
able: by diſtillation, it affords an oil of the 
colour of brown petroleum, and an acid 

hlegm. | 

Aſphaltos is employed by the Arabians and 
Indians for the ſame purpoſes as pitch, in 
coating their veſſels, &c. It enters into the 
compoſition of the black varniſh of china, 
and the artificial fires which burn on the 
ſurface of water. The Egyptians uſed it to 
embalm their dead; but it was not employ- 
ed by the poor, who could not procure ſuch 
precious. antiſeptic ſubſtances. Wallerius 
affirms, that a kind of aſphaltos is prepared, 
in commerce, with thickened pitch, or by 
mixing and melting the latter with a certain 
quantity of the true balſam of Judea ; r 

18 
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this gbd may be diſcovered by means of 
ſpirit of wine, which intirely diſſolves the 


pitch, and only 1 takes a pale colour with aſ- 
phaltos. 


SH ET. 
SPECIES III. 


Jet. 


ET, called by the Latins gagas, black 
amber by Pliny, kun by Strabo, &c. 
is a black bitumen, hard and compact, like 
certain ſtones; brilliant and vitreous in its 
fracture, and capable of taking a good poliſh 
by friction: it attracts light ſubſtances, and 
appears to be electric, like amber: it has no 
ſmell], but when heated, it acquires one nearly 
reſembling that of bitumen Judaicum.. 

Jet is found in France, in Provence, and 
in the county of Foix; there is likewiſe 
a quarry where it is extracted at Beleſtat, 
in the Pyrenean mountains; it is likewiſe 
found in Sweden, Germany, and Ireland. 
Jet is found diſpoſed in ſtrata which contain 
pyrites, in which it reſembles the ſtrata of 
coal, and moſt other bitumens. 

This bitumen ſoftens and melts z when 
ſtrongly heated, it burns with a fetid odour; 
by diſtillation it affords an a oil and an acid. 

Among 
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Among the different opinions reſpect- 
ing the formation of jet, the moſt pro- 
bable is that which ſuppoſes it to confiſt of 
aſphaltos, hardened by time: this opinion 
has been adopted by the learned Wallerius. 

jet is uſed to make mourning toys. It 
is wrought, at Wirtemburg, into bracelets, 
buttons, boxes, - &c. | 


” * 


CAMS A XXVI. 
SPECIES lv. 


HE name of foſſil- coal, pit- coal, ſtone- 

coal, lithantrax, &c. is given to a 
black foliated bituminous matter, either of a 
bright or dull appearance, which eaſily 
breaks, and has neither the conſiſtence nor 
the purity of the bitumens before deſcribed. 
_ This bitumen has received the name it 
bears, in conſequence of its combuſtible 
property, and the uſes. it is applied to in 
many countries. It is found within the earth, 
below ſtony beds of various degrees of 
hardneſs, and alluminous and pyritaceous 
ſhiſti. The latter conſtantly bear the print 
of ſeveral vegetables of the family of fern, 
moſt of which, acording to the obſer- 
vation of Bernard de Juſſieu, are 8 5 
7 " 


” 
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Pit-coal is found at various depths within 
the earth; it is diſpoſed in horizontal or in- 
clined ftrata, the latter diſpoſition being the 
moſt uſual ; the beds, or ſtrata of which it 
is compoſed, differ in thickneſs, conſiſtence, 
colour, weight, &c. Beds of ſhells, and 
foſſil madrepores, are often obſerved above 
the ſtrata of this bitumen, which has induced 
ſeveral moderns, particularly M. Parmentier, 
to conclude that pit-coal has. been formed 
in the ſea, by the depoſition and alteration 
of oily or fat marine ſubſtances. Moſt natu- 
raliſts conſider it as the product of a reſidue 
of woods buried in the earth, and altered 
by acids. | 
The mines of foſſil- coal are wrought in 
the ſame manner as other mines, by digging 
ſhafts and drifts, and detaching the pieces 
of this bitumen by pick-axes. The miners 
are often expoſed to the danger of loſing 
their lives by the elaſtic fluids which are 
diſengaged. The kind of mephitis called 
choak-damp extinguiſhes their candles, and 
appears to be the cretaceous acid ; a kind. of 
inflammable gas is likewiſe developed in 
mines, which ſometimes produces dangerous 
exploſions. bo 
Foſſil- coal is very abundant in nature; it 
is found in England, Scotland, Ireland, 
Heinault, Liege, Sweden, Bohemia, Saxony. 
Many provinces in France afford it in abun- 
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"dance, eſpecially Burgundy, Lyons; Forez, 


| Kavergne, Normandy, &c. 


Foflil-coal- is diſtinguiſhed aut ſtone- coal, 


or earthen coal, according to its hardneſs 
and friability; but the manner in which it 
ee and the phenomena it preſents dur- 

its combuſtion, afford characters much 
venir adapted to diſtinguiſh, the different 
forts. Wallerius * three ſorts 
under this point of view: 1. The ſcaly 
coal, which remains black Aer! its combuſ- 


tion. 2. The compact and laminated coal, 


which after having been burned, affords a 


ſpongy matter, ſimilar to ſcoriæ. 3. Fi- 


brous pit- coal, reſembling wood, which is 
reduced into aſhes by combuſtion. 

This bitumen, heated in contact with the 
air, burns more ſlowly and difficultly, in pro- 
Portion as it is more heavy and compact. 
When once perfectly ſet on fire, it emits a 
ſtrong and durable heat, and is long before 
it is conſumed ; it may even be extinguiſhed, 
and uſed ſeveral ſucceſſive times for new 
combuſtions. Its inflammable matter appears 
to be very denſe, and as it were fixed by an- 
other incombuſtible ſubſtance, which pre- 


vents its diſſipation. It emits a peculiarly 


ſtrong ſmell, which, however, is not at all 
ſulphureous. When the coal is very pure, 
and does not contain pyrites, the combuſtion 

-of this bitumen appears to reſemble that of 


organic ſubſtances, particularly in the cir- 
| cumſtance 


/ | | 
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cumſtance of its being capable of being in- 
terrupted, and burned again. In fact, the 
moſt volatile, oily, and moſt combuſtible 
part of pit-coal, is diſſipated and inflamed by 
the firſt action of the heat; and if the com- 
buſtion be extinguiſhed when this princi- 
ple is diffipated, the bitumen retains no more 
than the moſt fixed and leaſt inflammable 
part of its oil, reduced into a true coaly 
ſtate, and combined with an earthy baſe. By 
a proceſs of this nature the Engliſh prepare 
their coke, which is pit-coal, deprived of 
its oily fluid by the action of fire. What 
happens in this experiment is eaſily ſhewn, by 
heating the bitumen in cloſed veſſels, with 
the proper apparatus for diſtillation : an al- 
kaline phlegm, concrete volatile alkali, and 
an oil, which becomes of a deeper colour, and 
more heavy, in proportion as the diſtillation 
- advances, are obtained; at the ſame time that 
a great quantity of elaſtic and inflammable 
fluid is diſengaged, which is ſuppoſed to be oil 
in the vapourous ſtate, but is in fact a peculiar 
kind of inflammable gas: in the retort there 
remains a ſcorified carbonaceous matter, ſtill 
capable of burning, which is the coke of the 
_ Engliſh. If the action of fire on pure pit- 
coal be attended to, it is ſeen that, it ſuffers 
an evident ſoftening, and appears to undergo 
an imperfect fuſion ; and as this ſtate might 
be prejudicial to the fuſion of ores, it is ne- 
ceſſary to deprive the coal of this property: 
SAFE the 
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the principle on which the ſoftening de- 
pends being taken away, namely, the oil 
which it contains in great abundance, the 
coal is reduced into a ſtate analogous to that 
of charcoal made with vegetables. We muſt 
not forget to obſerve, that the volatile alkali, 
abundantly furniſhed by pit-coal, favours 
the opinion we have urged reſpecting its 
animal origin, ſince, as we have elſewhere 
ſeen, the ſubſtances afforded by the animal 
kingdom always afford this ſalt by diſ- 
tillation. This analyſis of coal is made in 
the large way in many parts of England; 
and the different products of pit- coal are 
collected in a peculiar diſtillatory apparatus: 
the oil is employed inſtead of pitch, the vo- 
latile alkali ſerves the manufactories of ſal- 
ammoniac, and the reſidue is an excellent 
coke. M. Faujas de Saint Fond has tranſ- 
ported this uſeful art into France, and the 
experiments he has made at the King's 
Garden have ſucceeded perfectly well.* 
» | 


Every principle of juſtice and equity demands that 
the name of Lord Dundonald ſhould not be paſſed over 
in ſilence when this art is fpoken of. It is this gentleman, 
who, having the ſpirit to riſque his fortune on a rational 
and highly beneficial project, has done more ſervice to 
his country, and mankind at large, than if he had diſ- 
covered an hundred gold mines. The coke and mineral 
tar are of infinite utility in the arts; but I do not know 
whether the volatile alkali of this proceſs is cheaper than 
that uſually obtained from bones, nor whether the oil is 
applied to the commercial purpoſes. . 8 

| | it- 
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Pit-coal is ſingularly uſeful in cbuntries 


where wood is ſcarce; it is employed as fuel 
without any of that danger attributed by cer- 
tain perſons to its uſe; for the ſulphureous 
vapour, which has been faid to be fpread 


abroad during its combuſtion, is not io be 
feared, ſinee the moſt accurate analyſis has 


proved, that when pit-coal is very pure, it 
does not contain the ſmalleſt portion of ſul- 
phur. Hence we may perceive how falſe and 
fallacious are the pretences of certain ignorant 
perſons, who affirm that they are in poſſeſſion 
of proceſſes to deprive this bitumen of its 
ſulphur. Another confideration which opght 
to engage us, eſpecially in France, to ufe 
pit-coal, is, that the mine-works conſum- 
ing immenſe quantities of charcoal, there is 


reaſon to fear that wood will, at no very diſ- 


tant period of time, become ſcarce; and it is 
more eſpecially in thoſe kinds of works that 
pit- coal ought to be uſed, as it long has 
been by the Engliſh. e 
Purified pit- coal conſiſts of coal deprived 
of its oil by the action of fire; this kind of 
charcoal burns without ſmoke, without be- 
coming ſoft, and without emitting any ſtrong 
ſmell; in a word, it is a true coke, and is 
preferable as fuel to be burned in the apart- 
ments of a dwelling houſe. , 
One of the greateſt inconveniences of pit- 
coal, beſides the very abundant and thick 


ſmoke it emits, and which blackens furniture, 
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is, that the very ra 1 and das current 
of air it requires for its, combuſtion raiſes 
and volatilizes x of | its. aſhes, which fix 
themſelyes to the ſurrounding bodies; but 
;theſe two inconveniences may in a great 

eaſure be remedied by well- conſtructed 

c imnies, ſo that the current excited by the 
combuſtion may be intirely carried out of 
doors, without any part of it returBang into 
the chamber. 

The utility which this combuſtible ſub- 
ſtance will be of in France, is much greater 
A reſpect to the arts and manufactures of 

kind; and by availing ourſelves of this 
Fil, wand for building, and other Purpoles, 
will be rendered FAIR | . 


| 
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2 Ambergris. 


Auen is a concrete de, 
of a ſoft and tenacious conſiſtence, like 
wax, marked with black and yellow ſpots, and 
of an agreeable and ſtrong ſmell when heated, 
"or rubbed: it is in irregular maſſes, ſome- 
times rounded, ' conſiſting of layers of dif- 
ferent kinds, more or leſs thick, accordingly 1 
as they are united in great numbers. Pieces 
have t 


x ak. 
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have been found 'wei ghing more than two 
hundred pounds: this ſubſtance has mani- 


feſtly been liquid, and has enveloped many 


foreign matters; ſuch as the bones of the 
cuttle fiſh, and other marine animals. 
Ambergris is found floating on the ſea, 
near the Molucca iſlands, Madagaſcar, Suma- 
tra, on the coaſt of Coromandel, Brazil, 


America, China, and Japan. Many American 


filhermen aſſured Dr. Schwediawer, that 
they often found this ſubſtance, either among 
the excrements of the ſpecies of whale, called 
by Linnzus phyſeter macrocephalus, or in 
its ſtomach, or in a veſſel ſituated in that 
region. N 


Naturaliſts diſtinguiſh many varieties of 


ambergris : : Wallerius admits the ſix fol- 
lowing. 


Varieties. 


I, be ſpotted with yellow. | 


2. ſpotted with black. Theſe | 


two varieties are the moſt valuable. 
3. Ambergris of an uniform white. 


4. — of an uniform yellow. 5 
5. —— of an uniform brown. 


«4 


6. — of an uniform black. 


It muſt be obſerved, that theſe varieties 
depend on the mixture of certain marine 
ſubſtances. 

The learned have been catly OED in 

the origin of am- 
bergris. 


their opinion * 


2 bf 
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bergris. Some conſider it as a kind of pe- 
troleum, iſſuing out of the rocks, thickened 
by the action of the ſun, and of the ſalt- 
water: others have ſuppoſed it to be the 
excrements of birds, which feed on odorous 
plants; others again have attributed its origin 
to the excrement of the ſea-cow, or of the 
crocodile, &c. Pommet and Lemery ſup- 
. poſed it to be a mixture of wax and honey, 
altered by the ſun and the ſea-water. M. 
Formey, who adopted this opinion, has ſup- 
ported it by an experiment, which conſiſts 
in digeſting a mixture of wax and honey ; 
he affirms, that a ſweet ſmell, very much 
reſembling that of amber, is emitted by . 
the product. Some Engliſh writers have 
conſidered ambergris as an animal juice, de- 

ſited in veſſels placed near the origin of 
the genital parts of the male whale; and 
others have ſuppoſed it to be formed in the 
urinary bladder of that creature: but both 
theſe opinions are overthrown by the beaks 
of the cuttle fiſh, found in this concrete 
matter. ' Laſtly, M. Schwediawer, after ex- 
amining a great number of ſpecimens of am- 
bergris, and inquiring into the reports of 
ſeveral navigators, thinks that this ſubſtance 
is formed in the alimentary canal of the 
phyſeter macrocephalus, or ſpecies of whale 
from which ſpermaceti is obtained. He con- 
fiders ambergris as the excrement of this 
creature, mixed with certain parts of its 

e e om nouriſhment, 
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nouriſhment. 1. Becauſe the fiſhermen found 


it in that whale, 2. Becauſe ambergris is 
common in thoſe regions which abound with 
this fiſh. 3. Becauſe the beak of the ſepia 
octopedra, on which this animal feeds, are 
always contained in it. 4, and laſtly, Be- 
cauſe he has obſerved that the black ſpots 
of this concrete ſubſtance are the feet of that 
polypus. His inquiries have rendered this 
opinion of the Japaneſe, and of Kempfer, 
the moſt probable; and nothing is now 
wanting for its intire confirmation, but the 
obſervation of ſome real naturaliſt, made on 
the ſpot. | ; 
Nevertheleſs, this ſubſtance, analyzed b 

Geoffroy, Neumann, Grim, and 3 


forded the ſame principles as bitumens; that 


is to ſay, an acid ſpirit, a concrete acid ſalt, 
oil, and a carbonaceous reſidue, which induced 
them to rank it among thoſe bodies. But 
M. Schwediawer obſerves very truly, that the 
calculi of animals afford an acid, and that the 
| Eur of this ſalt is a proof in favour of 
is opinion, ſince fats contain it in conſider- 
able quantities. E OR 
Ambergris is ſtomachic, cordial, and an- 
tiſpaſmodic. It is uſed in the doſe of a few 


- 


grains, in proper liquids, or mixed with 
other ſubſtances, in the form of pills. The 


odorous principle of this medicine is often too 
ſtrong and penetrating, ſo as to be produc- 


tive of noxious effects. It is well known, that 
Ee 3 many 
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-many perſons cannot endure its ſmell, with- 
out experiencing all the diſagreeable ſymp- 
toms which ariſe from nervous irritation : 
it ought not therefore to be - adminiſtered 
but with precaution. It has likewiſe been 
regarded as a powerful aphrodiſiac : ſome 
modern phyſicians, however, think that 
ambergris may be preſcribed in large doſes, 
without producing any conſiderable effects. 
The principal uſe of ambergris is to afford 
à perfume for the toilet. It is uſually mixed 
with muſk, which divides and attenuates its 
ſmell in ſuch a manner as to render it more 
ſupportable ; but even in this ſtate there are 
many who diſlike it. 7 

As ambergris is an expenſive ſubſtance, it 
is often adulterated, and mixed with various 
other matters. True ambergris has the follow- 
ing characters: it is flaky, of a ſweet ſmell, 
and inſipid; it melts without affording either 
bubbles or ſcum, when expoſed to the flame 
of a taper in a filver ſpoon ; it floats upon 
water, and does not adhere to a hot iron. 
Ambergris, which does not poſſeſs all theſe 
properties, is impure and adulterated, . 
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PHE name of petroleum is diven to a 
liquid, bituminous ſubſtanee, which 
flows . ſtones or rocks, or in diffe- 
rent places at the ſurface of the earth. This 
oil differs in lightneſs, ſmell, conſiſtence, 
and inflammability, in its ſeveral ſpecimens. 
Authors have diſtinguiſhed a conſiderable 
number of varieties: they have given the 
name of naphta to the lighteſt, moſt tranſ- 
parent, and moſt inflammable petroleum; 
the name of petroleum, properly taken, is 
applied to a liquid bitumen, rather thick, 
and of 28 brown colour; and laſtly, that 
of mineral pitch is uſed to denote'a black 
thick bitumen, ſcarcely liquid, but tenaci- 
ous, and ſticking to the fingers. The fol- 
lowing varieties are deſcribed by Wellerius, 
and many other tron: 


* 


Varieties, 
1. White 38 
2. Red naphta. 
. Green, or dark-coloured naphta. 
as Petroleum, mixed with earth, 
Ee 3 F. Petro- 
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5 . Petroleum exſuding from between 
ſtones, | 
6. Petroleum floating on the ſutface of 
waters. | | 
7, Mineral pitch or Malta. | 
8. Piſſaſphaltum. It is of a middle con- 
ſiſtence, between that of common petroleum 
and aſphaltos, or bitumen Judaicum. 
The different naphtas are found in Italy, 
in the duchy of Modena, and at Mount 
Crocairo, twelve leagues from Plaiſance. 
Kempfer reports, in his Amenitites Exotica, 
that it is collected in large quantities in ſe- 
veral parts of Perſia. Petroleum is found in 
Sicily, and many other parts of Italy; in 
France, and the village of Gabian in Lan- 
oc; in Afia; at Neufchatel in Switzer- 
land; in Scotland, &c. The piſaſphaltum 
and mineral pitch were formerly brought 
from Babylon, where it was uſed in the con- 
ſtruction of edifices; from Raguſa in Greece, 
and the Tank or pond of Samoſet, capital 
of Comagena in Syria. It is at preſent ob- 
tained from the principality of Neufchatel 
and Wallengin ; — the Well de la Pege, 
one league from Clermont-Ferrand in Au- 
vergne; and ſeveral other places. It muſt 
be obſerved, with reſpect to the different 
varieties we have pointed out, that they all 
appear to have the ſame origin, and differ 
from each other only in ſome particular mo- 
dification. Moſt naturaliſts and chemiſts 
a attribute 
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attribute the formation of petroleum to the 
_ decompoſition of ſolid bitamens by the ac- 
tion of ſubterraneous fires. They obſerve that 
naphta appears to be the lighteſt oil, which 
is firſt diſengaged by the fire; and that 
| which ſucceeds it, acquiring colour and 
conſiſtence, forms the different kinds of pe- 
troleum: that, laſtly, theſe united to earthy 
ſubſtances, are altered by acids, and aſſume 
the characters of mineral pitch, or piſſaſ- 


phaltum. In ſupport of theſe opinions, they - 


have made a very accurate compariſon be- 
| tween theſe phenomena, and thoſe which the 
diſtillation: of amber preſents, which in fact 
affords a kind of naphta, a petroleum more 
or leſs brown, according to the degree of 
heat, and time of the operation. And laſtly, 


they obſerve that nature often preſents in 


the ſame place other. kinds of petroleum, 
from naphta, the lighteſt, down to the mi- 
neral pitch: ſuch are the fluid bitumens ob- 
tained from Mount Feſtin, in the duchy of 
Modena. Though this opinion is very pro- 
bable, ſome authors think that petroleum is 
a mineral, oily combination, formed by the 


vitriolic acid and ſome fat ſubſtance; but 
its 


this combination likewiſe would o 
origin to certain organic ſubſtances, ſinc 
fat matters are always formed by ſuch. 
The chemical properties of petroleum 
have not yet been examined. Naphta is ſo 
volatile and combuſtible, that it takes fire 
5 | on 
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on the approach of any burning ſubſtance, 
and ſeems even to attract flame, on account 
of its volatility : the brown petroleum af- 
fords an acid phlegm, an oil, which at firſt 
reſembles naphta, and becomes more denſe 
and coloured, in proportion as the diſtilla- 
tion advances: a thick ſubſtance, reſembling 
— remains in the retort, which 
may be rendered dry and brittle, like aſ- 
phaltos, and by a ſtronger fire is reduced 
intirely to the carbonaceous ſtate. Alkalies 
have ſcarcely any action on petroleum; the 
vitriolic acid colours, and renders it thick; 
the nitrous acid inflames it, like eſſential 
oils; it readily diſſolves ſulphur, becomes 
coloured by metallic calces, and unites, by 
the aſſiſtance of heat, to amber, which it 
partly ſoftens, and partly diſſolves. - _ 
The different ſpecies of petroleum are uſed 
for various purpoſes in the countries where 
they are obtained. Kempfer informs us that 
they are uſed in Perſia for the purpoſe- of 
— and burned in lamps with a 
wick; they may likewiſe be uſed as fuel. 
Lehman affirms, that naphta is for this pur- 
poſe poured on a few handfuls of earth, and 
afterwards lighted with paper : it immedi- 
ately catches fire, and burns briſkly ; but at 
the ſame time emits a thick ſmoke, which 
ſticks to the ſurrounding bodies, and has a 
very diſagreeable ſmell : it has been thought 
that petroleum enters into the 1 
0 
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of the Greek fire; the thicker kind is like- 
wiſe uſed as mortar for building, for which 


purpoſe it is very ſolid and durable. By 


decoction of piſaſphaltos with water, an oil 
is obtained, which is uſed inſtead of tar for 
veſſels. 

Laſtly, ſome whyGoialed uſe petriſieiit 
ſucceſsfully in paralytic weakneſſes, and dif- 


orders of the muſcles, applying it externally - 


to the ſkin, or expoſing the diſeaſed part to 
its ſmoke. Van Helmont aſſerts, that fric- 
tions with petroleum are an excellent re- 


medy for frozen limbs, and recommends it 


as a good preſervative againſt the impreſſion 
of-cold. 


SUPPLEMENT. 


10 THE ACCOUNT OF- THE 


MINERAL KINGDOM. 


- 


Concerning Mineral Waters, and the Me- 
thods of analyzing them. 


JN the former part of this work we have 
1 treated of all the ſubſtances in the mi- 
neral kingdom, and have explained their 
= Ld properties; we ſhall conclude the 

hiſtory 
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-biſtory of this kingdom, by treating of mi. 

neral waters, becauſe theſe fluids often hold 
in ſolution earthy, ſaline, and metallic ſub- 
ſtances, either together or ſeparate. It would 
have been impoſſible to have treated with 
perſpicuity and order, reſpecting them, with- 
out firſt explaining the properties of thoſe 
ſubſtances. Our examination of mineral 
waters will therefore be more advantageouſly 
placed here, as it may ſerve inſtead of a re- 
capitulation of the general principles of the 
chemical analyſis applied to minerals. 


$ I. Definition and Hiſtory of Mineral 
Waters. IRS © 


Waters, which contain minerals in ſolu- 
tion, are diſtinguiſhed by the appellation 
of mineral waters. But, as there is no 
water found in nature, even among thoſe 
uſually reckoned the pureſt, which is not 
impregnated by ſome of theſe. ſubſtances, 
the name of mineral waters ought to be con- 
fined to ſuch as are ſufficiently impregnated 
to produce a ſenſible effect on the animal 
economy, ſo as to cure or prevent the diſ- 
orders to which we are liable, * For this 


reaſon, 


* Tt muſt be obſerved, that waters which do not contain 
the principles in ſufficient quantity to be rendered ſenſible 
by analyſis, may nevertheleſs produce ſtrong effects on the 
animal economy, nothing more being neceſſary than they 
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reaſon, the name of medicinal waters ſeems 


to be much more applicable to theſe fluids 


than that by which they are commonly 
known, and which is too ein eſta- 
bliſhed to be changed. | 

The firſt knowledge of mise waters, 
like every other branch of knowledge w 
poſſeſs, was accidentally diſcovered. The 
good effects they produced on ſuch as uſed 
them, have doubtleſs been the cauſe of dif- 
tinguiſhing them from common waters. The 
firſt philoſophers who conſidered their pro- 
perties, attended only to their ſenſible quali- 


ties, fuch as colour, weight, or lightneſs, 


ſmell, and taſte. Pliny, however, diſtin- 
guiſhed a great number of waters, either by 
their phyſical properties, or their uſes; but 
the inquiry after methods of afcertaining, by 
medical proceſſes, the quantity and quality 
of the principles held in ſolution by mineral 
waters, was not attempted till the ſeventeenth 
century. Boyle is one of the firſt who, in 
the valuable experiments on colours, pub- 
liſhed by him at Oxford in 1663, mentioned 
ſeveral re-agents capable of indicating the 
ſubſtances difſolved in water, by the altera- 
tion produced in their colours. The aca- 


they ſhould be very light, briſk, and their ee 
above that of common waters: the waters of Plombieres 
and Luxeuil act in this manner; and differ from the pure 
water of other ſprings only in their e hotter tem- 
perature. Note of the Author. 1 26 29 
Is diemy 
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demy of ſciences, from its firſt inſtitution, 
was aware of the importance of analyzing 
rn waters ; and Duclos, 1n -1667, at- 
ted the: examination of the mineral wa- 
xr of France : the reſearches of this che- 
miſt may be found in the original Memoirs 
of this ſociety. Boyle was particularly em- 
ployed in inquiries reſpecting mineral waters 
about the end of the ſeventeenth century, 
and publiſhed a treatiſe on this ſubje& in 
1685. Boulduc, in the year 1729, publiſhed 
a method of analyzing waters, which is 
much more perfect than any which were 
employed before his time: it conſiſts in eva- 
porating theſe fluids, at different times, and 
ſeparating, by filtration, the ſubſtances which 
are depoſited, in proportion as the evapora- 
| tion proceeds. 
| Many celebrated chemiſts hve ſince made 
| ſucceſsful experiments on mineral waters, 
and almoſt every one made yaluable diſco- 
veries reſpecting the different principles con- 
tained in theſe fluids. Boulduc diſcovered na- 
trum, and determined its properties; Le Roi, 
phyſician of Montpellier, diſcovered calca- 
reous muriate; Margraaf the muriate of 
magneſia; Prieſtley cretaceous acid and 
Monnet and Bergman the hepatic gas. The 
two laſt· mentioned chemiſts, beſide es the diſ- 


coveries with which they have enriched the 
art of analyzing waters, have publiſhed com- 
oP treatiſes on the method of Proceeding 

in 
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in this analyſis; and have carried this part 
of chemiſtry to a degree of perfection and 
accuracy, far exceeding that which it poſ- 
ſeſſed before the time of their labours. We 
are likewiſe in poſſeſſion of particular ana- 
lyſes, made by very good chemiſts, of a great 
number of mineral waters, and which ſerve 
to throw great light on this inquiry, which, 
with juſtice, is eſteemed one of the moſt dif- 
ficult in the whole art of chemiſtry; The 
limits we have preſcribed to ourſelves do not 


permit us to enter at large into the hiſtory 
of the analyſis of waters, which may be 


found in many treatiſes; but we ſhall not 
fail to mention the authors of diſcoveries as 
occaſion may require... pe ou. 


$11. Principles contained in Mineral Waters. 


It is but a few years ſince the ſubſtances 
capable of remaining in ſolution in water 
have been accurately known. This appears 
to have ariſen from the want of accurate 
chemical methods of aſcertaining the nature 
of theſe ſubſtances ; and the certainty of 
their exiſtence has naturally followed the 


diſcovery of methods of aſcertaining them. 


Another. cauſe which has retarded the pro- 
greſs of ſcience in this reſpec, is, that mine- 
ral matters, diſſolved in waters, are almoſt 
always in very ſmall doſes, and are alſo 


mixed together in conſiderable numbers, ſo 


that they mutually tend to conceal or alter 
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thoſe properties in which their diſtinctive 


characters conſiſt, Nevertheleſs, the nume- 
rous experiments of the chemiſts we have 
quoted, and a great number of others, which 
we ſhall occaſionally mention, have ſhewn, 
that ſome mineral ſubſtances are often found 
in waters, others ſcarcely ever met with; 
and laſtly, many which are never held in ſo- 
lution by that fluid. We ſhall here conſider 
each claſs of theſe ſubſtances in order. 
Quartzoſe earth is ſometimes ſuſpended in 
waters ; and as it is ina ſtate of extreme di- 
viſion, it remains ſuſpended without preci- 
pitating; but its quantity is extremely mi- 
ae | ned NEE on LOWERS. og | 
Clay likewiſe appears to exiſt in water: 
the extreme ſubtlety of this earth, by which 
it is diſperſed through the whole maſs of 
water, cauſes it to render them turbid. Ar- 
gillaceous waters are whitiſh, and have a 
pearl, or opal colour; they are likewiſe 
ſmooth, or greaſy to the touch, and have 
been called ſaponaceous waters. 
Lime, magneſia, and ponderous earth, are 
never found pure in waters ; they are always 
combined with acids. | e 
Fixed alkalies are never met with in a 
ſtate of purity in waters, but frequently 
combined with acids, in the form of neutral 
ſalts: the ſame obſervation applies to the 


volatile alkali, and moſt acids, except the 


cretaceous acid, which is often free, and in 
poſſeſſion of all its properties in waters. It 


conſtitutes 


2 82 2 
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conſtitutes a peculiar claſs of mineral waters, 
known by the name of gaſeous, ſpirituous, 
or acidulous waters. 

Among the perfect neutral ſalts, ſcarcely 
any are met with but vitriol of ſoda or 
Glauber's falt, the muriates of ſoda, and of 
pot-aſh, and cretaceous ſoda, which are fre- 
quently diſſolved in mineral waters; nitre, 
and cretaceous tartar, are rarely found. 

Selenite, calcareous muriate, chalk, Ep- | 
ſom ſalt, or vitriol of magneſia, muriate of 

gneſia, and cretaceous magneſia, are the 
0 falts which are moſt commonly found 
ters. As to the calcareous nitre, and 

nitre of magneſia, which ſome ehemiſts have 
aſſerted they have met with, theſe ſalts are 
ſcarcely ever found in mineral waters, proper- 
ly fo called, though they exiſt in ſalt waters. 

The argillaceous neutral ſalts, and ſalts 
with baſe of ponderous earth, are ſcarcely 
ever diſſolved in waters. Alum ere to 
exiſt in ſome waters.“ 

Pure inflammable gas has not yet been 
found diſſolved in mineral waters. 

Pure ſulphur has not been found i in theſs 


* We do not here mention the opinion of le Givre, and 
other chemiſts, who conſider alum as one of the moſt uſual 
principles found in mineral waters. But accurate experi- 
ments, made by M. Mitouart, have ſhewn, that the wa- 
ters of la Dominique de Vals contain alum; and M. 
Opoix has aſcertained the exiſtence of this ſalt in the waters 
of Provins. —Note of the Author. 


Vor. III. FF | fluids, | 
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fluids,” though it may- exiſt very rarely, in 
ſmall quantities, in the ſtate of liver of ſul- 
phur. Sulphureous waters are moſt com- 
monly mineralized: by the hepatic | 28, or 
J of liver of ſulphur. 

Laſtly, among metals, iron is moſt com- 
monly diſſolved in waters, and may be found 
in two ſtates; either combined with the cre- 


taceous acid, or with the vitriolic acid. Some 


chemiſts have ſuppoſed that it was likewiſe 
diſſolved in its metallic ſtate, without an acid 
intermedium; but as this metal ſcarcely ever 
_ exiſts in nature, without being either in the 
| Rate of ruſt, or of that of vitriol, the opi- 
nion of theſe: philoſophers. could only be 
maintained at the time when the cretaceous 
acid was not yet diſcovered; and the ſolu- 
bility of iron in water, without the aſſiſtance 
of the vitriolic acid, could not otherwiſe be 
accounted for. Bergman affirms, that iron, 
as well as manganeſe, is found in certain 
Waders, combined with the muriatic acid. 

\ Arſenic, and the vitriols of copper and 
wok, which exiſt in many waters, commu- 
nicate poiſonous properties to them, and 
ſhew, when diſcovered by analyſis, that the 
uſe of fuch waters muſt be carefully avoided. 

Moſt. chemiſts, at preſent, deny the ex- 
iſtence of bitumen in waters: in fact, the 
bitter taſte was the cauſe why waters were 
formerly ſuppoſed to contain theſe oily ſub- 


ſtances ; but it is now known that this taſte, 
which 
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\ 


Which does not exiſt in bitumen, is produced 


by the caleatequs maria... 
There is no difficulty in conceiving how 
water, which percolates through the interior 
parts of the globe, and eſpecially through the 
mountains, may become charged with the dif- 
ferent ſubſtances we have enumerated. It is 
likewiſe clear, that, according to the nature 
and extent of the ſtrata of earth, through 
which they paſs, mineral waters will be 
more or leſs charged with theſe principles, 
and that the quantity and nature of theſe 
principles muſt be ſubject to great variations. 


$III. T he different Claſſes of Mineral Waters. 


It appears from what we have already ob- 


ſerved reſpecting mineral waters, that theſe 
fluids may be claſſed according to the earthy, 
ſaline, and metallic ſubſtances they hold in 
ſolution ; and that the number of. clafles, on 
this principle, would be very conſiderable : 
but it muſt be obſerved, that none of theſe 
ſubſtances are found ſingle and alone in wa- 
ters; but on the contrary. they are often diſ- 
ſolved, in the number of three, four, five, 


or even more. This circumſtance creates a 


difficulty in the methodical claſſification of 
waters, relative to the principles that they 


contain. However, if we attend to thoſe ſub- 


ſtances which are the moſt abundantly con- 


tained in waters, or - whoſe properties are 
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© the moſt prevalent, we ſhall be able to make 
a diſtinction, which, though not very accu- 
rate, will be ſufficient to arrange theſe fluids, 
and to form a judgment of their virtues. 
Chemiſts, who have attended to mineral wa- 
ters in general, have» availed themſelves of 
this method. M. Monnet has eſtabliſhed 
three clafſes of mineral waters; the alkaline, 
the ſulphureous, and the ferruginous: and 
ſubſequent difcoyeries have enlarged the 
number of claſſes. M. Duchanoy, who has 
publiſhed a valuable treatiſe on the art of imi- 
tating mineral waters, diſtinguiſhes ten, viz. 
the gaſeous, the alkaline, the earthy, the 
ferruginous, the fimple hot, the gaſeous ther- 
mal, the ſaponaceous, the ſulphureous, the 
bituminous, and the ſaline waters. Although 
it may be urged as a reproach, that this au- 
thor has made his claſſes too numerous, fince 
the pure gafeous'and bituminous waters are 
unknown ; yet his diviſion is doubtleſs the 
moſt complete, and gives the moſt accurate 
idea of the nature of the different mineral 
waters, and conſequently is the beſt ſuited 
to his ſubject. We ſhall here propoſe a di- 
viſion leſs extenſive, and in our opinion 
mote methodical, than that of M. Ducha- 
noy; at the fame time obſerving, that we 
do not conſider ſimple thermal waters as 
mineral waters, becauſe they conſiſt merely 
of heated water, according to the beſt che- 
miſts; and that we ſhall not ſpeak of bitu- 


minous 2 
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minous waters, becauſe none ſuch have been 
yet found. 

All mineral waters may be ar in 
four claſſes, viz. acidulous, ſaline, ſulphu- 
n on r rs waters. 


CL Ass I. Acidutous Waters. 


_ Gaſeous waters, which may with more 


propriety be called acidulous waters, are 


thoſe in which the cretaceous acid predomi- 
| nates ; they are known by their ſharp taſte, 
and the facility with which they boil, and 
afford bubbles by ſimple agitation : they 


redden the tincture of turnſole, precipitate 


lime-water and liver of ſulphur. As no wa- 


ters have yet been diſcovered which contain 


this acid pure and alone, we think this claſs 
may be divided into ſeveral orders, according 
to the other principles contained in them, or 
the modifications they exhibit. They all ap- 
pear to contain more or leſs alkali and cal- 
careous earth; but their different degrees of 
heat afford a good criterion for dividing 
them into two orders ; the firſt might com- 
prehend cold, acidulous, and alkaline wa- 
ters, ſuch as thoſe of Seltzer, Saint-Myon, 


Bard, Langeac, Chateldon, Vals, &c.; in 


the ſecond might be placed, hot, or ther- 
mal, acidulous, and alkaline waters, as thoſe 
of Mount — ”y Vichy, Lupen Ke. 
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CLass IT. Saline or Salt Waters. 


By the name ak ſaline waters, we. der 
ſtand with M. Duchanoy, ſuch as contain 


a ſufficient quantity of neutral ſalt to act 


ſtrongly on the animal economy, ſo as moſt 


commonly to purge. The theory and nature 


of theſe ſalts are eaſily diſcovered; they per- 
fectly reſemble the ſolutions of ſalts made 
in our laboratories; but they almoſt always 
contain two or three different ſpecies of 
ſalts. The vitriol of ſoda, or Glauber's ſalt, 


is very rare; vitriol of magneſſa, or Epſom 
ſalt, Aberine- n or muriate of ſoda, calca- 


reous and magneſian muriates, are the ſaline 
principles which mineralize them, either 
together or ſeparate. The waters of Sedlitz, 
of Seydſchutz, and of Egra, abound with 


Epſom ſalt, frequently mixed with muriate 


of magneſia. Thoſe of Balaruc contain ma- 
rine ſalt, chalk, and the calcareous and mag- 


neſian muriates; thoſe of Bourbonne marine 


ſalt, ſelenite, chalk; and thoſe of la Mothe 
contain marine ſalt, ſelenite, chalk, Epſom 
falt, muriate of magneſia, and an extractive 
matter. It muft be here obſerved, that ſalts 
with baſe of magneſia, are much more com- 
mon in waters than has hitherto been ſup- 


poſed; and that few analyſes have yet been 


made, in which they have been well diſtin- 
guiſhed from calcareous muriate, | 
a 7 1-1 Cr Ass 
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Cx Ass III. Sulphureous Waters. 
The name of ſulphureous waters has been 


given to ſuch mineral waters as appear to 


poſſeſs ſome of the properties of ſulphur; 
ſuch as the ſmell, and the property of diſ- 
colouring filver. Chemiſts: have long been 
ignorant of the true mineralizer of theſe 
waters; moſt have ſuppoſed it to be ſul- 
phur, but they never ſucceeded in exhibit- 
ing it, or at leaſt have found it in quantities 
ſcarcely perceptible. Thoſe who have made 
experiments on ſome of theſe waters, have 
allowed them to contain either ſulphureous 


ſpirit or liver of ſulphur. Meſſ. Venel and 


Monnet, are the firſt who oppoſed this opi- 
nion; the latter in particular, nearly diſco- 
vered the truth, when he conſidered ſulphu- 
reous waters as impregnated merely by the 


vapour of liver of ſulphur. Rouelle the 


younger likewiſe affirmed, that theſe fluids 
might be imitated by agitating water in con- 
tact with air, diſengaged from liver of ſul- 
phur by an acid, Bergman carried this 
doctrine much farther, by examining the 
properties of hepatic gas, which we have 
ſpoken of under the article ſulphur : he has 
proved that this gas mineralizes ſulphure- 
ous waters, which he therefore calls he- 


patic waters, and has directed methods of 


aſcertaining the preſence of ſulphur. Not- 
lb Ff 4 withſtanding 
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withſtanding theſe diſcoveries, M. Ducha- 
noy, ſpeaking of ſulphureous waters, admits 
liver of ſulphur, ſometimes alkaline, ſome- 
times calcareous, or argillaceous. He fol- 
lows the opinion of Le Roy of Montpellier; 
who, as we have obſerved in the hiſtory of 
| ſulphur, propoſed a liver of ſulphur with 
| baſe of magneſia in imitating theſe waters. 
It appears in fact to be true, that there are 
waters which contain a ſmall quantity of 
liver of ſulphur-; while there are others, 
which are mineralized only by hepatic gas. 
In this caſe it will be — <s to diſtinguiſh 

fulphureous waters into two orders; the 
name- of hepatic might, perhaps, be given 

with propriety to ſuch as hold a ſmall quan- 
tity of liver of ſulphur in ſolution, and he- 
patized to ſuch as are impregnated only with 
the hepatic gas. The waters of Bareges and 
Cauterets appear to belong to this firſt order, 
and thoſe of St. Amant, Aix la Chapelle, 
and Montmorency, appear to belong to the 
ſecond. Moſt of theſe waters are thermal; but 
that of Enghien, near Montmorency, is cold, 


or Ass 23 Ferruginous Waters. 


Iron being the moſt abundant of metals, 
and the moſt ſuſceptible of alteration, it is 
not to be wondered at that water eaſily be- 
comes charged with it, and conſequently 
that the ferruginous waters are the maſt 
' : "Wy abundant 
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abundant and moſt common of all mineral 
waters. Modern chemiſtry has thrown great 
light on this claſs. of waters; they were for- 
merly ſuppoſed to be all vitriolic. M. 
Monnet has aſcertained that moſt of them 
do not contain vitriol, and he ſuppoſed that 
the iron is diſſolved without the inter- 
medium of an acid. It is at preſent known, 
that the iron is not in the ſtate of vitriol, 
but is diſſolyed by means of the cretaceous 

acid, and forms the ſalt which we have called 
chalk of iron. Meſſrs. Lane, Rouelle, Berg- 
man, and many other chemiſts, have put 
this out of doubt. The greater or leſs quan- 
tity of cretaceous acid, and the ſtate of the IN 
iron in waters of this kind, render it neceſ- 
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ſary to diſtinguiſh the preſent claſs into three 7 
orders. "3 42108 
The firſt: order camprehends martial aci- 197 
dulous waters, in which the iron is held in 1 
ſolution by the cretaceous acid, whoſe ſuper- Wh! 

| abundance renders them briſk and ſubacid. 1 
The waters of Buſſang, Spa, Pyrmont, Pou- 1 
hon, and la Dennis de Vals, are of this © 94/008 
firſt order, wu 
The ſecond contains ſimple maptial wa- 1 


ters, in which the iron is diſſolved by the 

cretaceous acid, without exceſs of the latter. 

Theſe waters confequently ate not acidulous. 

The water of Forges, Aumale and Conde, | 

as well as the greater number of ferruginous | 9 

waters, are of this order; this diſtinction 1 
| | \ "8. - = 
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-of ferruginous waters was made dy M. Du- 
chanoy. | 
But we add ; 2 inc ade; iter M. 
Monnet, which is that of vitriolic wa- 
ters. Though theſe are extremely rare, yet 
ſome of them are found. M. Monnet has 
placed the waters of Paſſy in this order. M. 
Opoix admits the vitriol of Mars, even in a 
conſiderable doſe in the waters of Provins. 
It is true, that M. de Fourcy denies its ex- 
iſtence, and conſiders the iron of theſe waters 
as diſſolved by fixed air. But no deciſion 
can be made reſpecting this ſubject, becauſe 
the reſults of theſe chemiſts intirely diſagree, 
and require new experiments to be made. 
It muſt be added, that the iron is not found 
alone in theſe waters, but is mixed with 
chalk, ſelenite, various muriatic ſalts, &c. 
However, as the metal they contain is the 


principal baſis of their properties, they muſt 


be called martial, in conformity with the 
principles we have laid down.“ 

As to the ſaponaceous waters admitted b 
M. Duchanoy, we muſt wait till chemical 
and medical experiments have dear org | 


* In the euumeration of waters divided into claſſes, we 
do not mention thoſe which may contain arſenic and cop- 
per, becauſe they are true poiſons. We likewiſe omit 
ſuch waters as contain volatile alkali, fal-ammoniac, and 
extractive matters produced by the putrefaction of organic 


matters on which _ have e Theſe waters are nat 
medicinl. K 


the 
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the cauſe of their ſaponaceous property, 
which this phyſician attributes to clay; as 
well as of the effects they may produce in the 
animal economy, as medicines, ; by virtue of 
this property. 
From theſe details we find, that all mine- 
ral and medicinal waters are divided into 
nine orders, VIZ. | 
Cold. acidulous waters. 
Hot or thermal acidulous waters. 
Vitriolic ſaline waters. 
Muriatic ſaline waters. 
Hepatic waters. 
Hepatized waters. 775 
Simple martial waters. 4 N 
Martial and acidulous waters. Tr 
Martial vitriolic waters. 


3 IV. The Examination of Mineral Waters 
according to their Phyſical Properties. 


After having ſhewn, the different matters 
which may be found in waters, and exhibit- 
ed a ſlight ſketch of the method in which 
they may be divided into claſſes and orders, 
according to their principles, it will be neceſ- 
ſary to mention the methods of analyſing 
them, and difcovering with the greateſt poſ- 
ſible degree of N the ſubſtances they 
hold in ſolution; This analyſis has been 
juſtly conſidered as the, moſt dicult part of 
chemiſtry, ſince it requires a perfect know- 
edge of all chemical phenomena, joined to 
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-the habit of making experiments. To ob- 
tain an accurate knowledge of the nature of 
any water propoſed to be examined. 1. The 
fituation of the ſpring, and the nature of the 
ſoil, more eſpecially with reſpect to mineral 
ſtrata, muſt be carefully obſerved; for this 
purpoſe cavities may be dug to different 
depths, in order to diſcover by inſpection, 
the ſubſtances with which the water may be 
charged. 2. The phyſical properties of the 
water itſelf, ſuch as its taſte, ſmell, colour, 
tranſparence, weight, and temperature, muſt 
next be examined; for this purpoſe, two 
thermometers which perfectly agree, and a 
good hydrometer, muſt be provided. Theſe 
preliminary experiments require likewiſe to 
be made in the different ſeafons, different 
times of the day, and eſpecially in different 
ſtates of the atmoſphere ; for a continuance of 
dry weather, or of abundant rain, has a ſin- 
gular influence on waters. Theſe firſt trials 
uſually ſhew the claſs to which the water 
under examination may be referred, and di- 
rect the method of analyfis, 3. The depo- 
ſitions formed at the bottom of the baſons, 
the ſubſtances which float on the water, and 
the matters which riſe by ſublimation, form 
likewiſe an object of important reſearch, 
which muſt not be neglected. After this 
preliminary examination, the proper analyſis 
may be proceeded on,, which is made * 
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three methods ; by re-agents, by diſtillation, 
and by evaporation, _ 1 
§ v. The Examination of Mineral Wa 
5 by Re- agents. . 


Theſe ſubſtances, which are mixed with 


waters, in order to diſcover the nature of 
the bodies held in ſolution by ſuch waters, 
from the phenomena they preſent, are called 
re- agents. de ; 
The beſt chemiſts have always confidered 
the uſe of re- agents as a very uncertain me- 
thod of diſcovering the principles of mineral 
waters. This opinion is founded on the 
conſiderations that their effects do not deter- 
mine in an accurate manner, the nature of 
the ſubſtances held in ſolution in waters; 
that the cauſe of the changes which happen 
in fluids by their addition is often unknown : 
and that in fact, the ſaline matters uſually ap- 
plied in this analyſis, are capable of produc- 
ing a great number of phenomena reſpecting 
which it is often difficult to form any deci- 
fion. For thefe reaſons, moſt chemiſts, who 


have undertaken this analyſis, have placed 


little dependence on the application of re- 
agents, They have concluded, that eva- 
poration affords a much ſurer method of 
aſcertaining the nature,and_quantity of the 
principles of mineral waters ; and it is taken 
for granted; in the beſt works on the _ 
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_ lyfis of theſe fluids, that re- agents are only 
to be uſed as ſecondary means, which at moſt 
ſerve to indicate or afford a probable gueſs 
of the nature. of the principles contained in 
waters; and for this reaſon, modern' analyſts 
have admitted ho more than a certain num- 
ber of re- agents, and have greatly diminiſhed 
the liſt of thoſe uſed by the earlier chemiſts. 
But it cannot be doubted at preſent, that 
the heat required to evaporate; the water, 
however weak it may be, muſt produce 
ſenfible alterations in its principles, and 
change them in ſuch a manner, as that their 
reſidues, examined by the different methods 
of chemiſtry, ſhall afford compounds differ- 
ing from thoſe which were originally held 
in ſolution. in the water. The loſs of the 
gaſeous ſubſtances, which frequently are the 
E agents in mineral waters, ſingu- 
arly changes their nature, and beſides 
cauſes a precipitation of many ſubſtances, 
which owe their ſolubility to the preſence 
of theſe volatile matters, and likewiſe pro- 
duces. a re- action among the other fixed 
matters, whoſe. properties are , accordingly 
changed. The phenomena of double de- 
compoſitions, which heat is capable of pro- 
ducing between compounds that remain un- 
changed in cold water, cannot be eſtimated 
and allowed for, but in conſequence of a long 
ſeries of experiments not yet made. Without 
entering, therefore, more fully into theſe con- 
ſiderations, 
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ſiderations, it will be enough to obſerve, that 
this aſſertion, whoſe truth is admitted by 
every chemiſt, ſufficiently ſhews, that eva- 
poration is not intirely to be depended” on. 
Hence it becomes a 1 whether 
there be any method of aſcertaining the pe- 
culiar nature of ſubſtances diſſolved in water 
without having recourſe to heat; and whe- 
_ 'the accurate reſults of the numerous 

riments of modern writers afford any 
— for correcting the error which might 
ariſe from evaporation. The following pages 
extracted from a memoir communicated: by 


myſelf to the Royal Society of Medicine, 


will ſhew, that very pure re- agents uſed in 
a peculiar manner, may be of much greater 
uſe in the analyſis of mineral; waters than 
has hitherto been thought. 
Among the conſiderable number of re- 
agents propoſed for the analyſis of mineral 
waters, thoſe which promiſe the moſt uſeful 


reſults are tincture of turnſole, ſyrup of | 


violets, lime-water, pure and cauſtic! vege 
table alkali, cauſtic volatile alkali, oil of 
vitriol, nitrous acid, lime-water ſaturated 
with the colouring matter of Pruſſian blue, 
ſpiritous tincture of nut-galls, and the ni- 
trous ſolutions of mercury and of ſilver. 


Bergman adds to theſe, paper coloured by 


the aqueous tincture of Fernambouc, which 
becomes blue by alkalis, the aqueous tinc- 
ture of terra merita, which the ſame ſalts con- 
c vert 
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vert to a brown ted, the acid of ſugar to ex- 
hibit the ſmalleſt poſſible quantity of lime, 
and the muriatic ſalt of ponderous earth to 
aſcertain the ſmalleſt nd of Titrielic 
acid. 
The effects a 110 of theſe prineige 10. 
agents have been explained by all chemiſts, 
but they have not inſiſted on the neceſſity 
of their ſtate of purity. Before they ate 
employed, it is of the utmoſt importance 
perfectly to aſcertain their nature, in order 
to avoid fallacious effects. Bergman has 
treated very amply of the alterations they 
are capable of producing. This celebrated 
chemiſt affirms, that paper coloured with 
the tincture of turnſole becomes of a deeper 
blue by alkalis; but that it is not altered 
by the cretaceous acid, which he calls aerial 
acid. But as this colouring matter is uſeful 
chiefly to aſcertain the 2 of this acid, 
he directs its tincture in water to be uſed 
ſafficiently diluted till it has à blue colour. 
He abſolutely rejects ſyrup of violets, be- 
. cauſe it is ſubje& to ferment, and becauſe 
it is ſcarcely ever obtained without adultera- 
tion in Sweden. M. de Morveau adds in a 
note, that it is eaſy to diſtinguiſn a ſyrup 
coloured by turnſole, by the application of 
corroſive ſublimate, which gives it a red 
colour, while it converts the true ſyrup « 

violets to a green. 
Lime- water is one of the moſt uſeful re- 
agents 
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ents in the analyſis of mineral waters, 
though few chemiſts have expreſsly men- 
tioned it in their works. This fluid de- 
compoſes metallic ſalts, eſpecially martial 
vitriol, whoſe iron it precipitates ; it ſepa- 
rates clay and magneſia from the vitriolic 
and-muriatic acids, to which theſe ſubſtan- 
ces are frequently united in waters. It like- 
wiſe indicates the preſence of the cretaceous 
acid, by its precipitation. M. Gioanetti, a 
. phyſician. of Turin, has very ingeniouſly 
applied it to aſcertain the quantity of cre- 
taceous acid contained in the water of St. 
Vincent. This chemiſt, after having ob- 
ſerved that the volume or bulk of this acid, 
from which its quantity has always been 
eſtimated, mop vary, according to the tem- 
perature of the atmoſphere, mixed nine 
parts of lime-water with two parts of the 
water of St. Vincent; he weighed the cal- 
careous earth formed by the combination of 
the cretaceous acid of the mineral water 
with the lime, and found, according to the 
calculation of Jacquin, who proves the ex- 
iſtence of thirteen ounces of this acid in 
thirty-two ounces of chalk, that the water 
of St. Vincent contained ſomewhat more 
than fifteen grains. But as the lime-water 
may ſeize the cretaceous acid united with 
fixed alkali, as well as that which is at li- 
berty, M. Gioanetti, to aſcertain more 
exactly the quantity of this laſt, made the 
Vol. Hl. ſame 
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fame experiment with water deprived of its 
diſengaged acid by ebullition. This pro- 
cels may therefofe be employed to deter- 
mine, in an eaſy and accurate manner; the 


wel cbt of diſengaged cretaceous acid, con- 
tained in a gaſeous mineral water. 
One of the principal reaſons which have 
induced chemik 

re-agents in the analyſis of mineral waters 
as very fallacious, is, that they are capable 
of indicating ſeveral different ſubſtances held 
in ſolution in waters, and that it is then 
very difficult to know exactly the effects they 
will produce. This obſervation relates more 
_ eſpecially to vegetable alkali, conſidered as a 
re- agent, becauſe it decompoſes all the ſalts 
which are formed by the union of acids with 


clay, magneſia, lime, and metals. When 


this alkali precipitates a mineral water, it 
cannot, therefore, be known by ſimple in- 
N of the precipitate, of what nature 
t 


e earthy ſalt, decompoſed in the experi- 


ment, may be. Its effect is ſtill more uncer- 
tain when the alkali made uſe of is ſaturated 
with cretaceous acid, as is moſt commonly 
the caſe; ſince the acid to which it is united 
augments the confuſion of effects: for this 
reaſon, I propoſe the uſe of very Pa cauſ- 
tic vegetable alkali, which likewiſe poſſeſſes 


an advantage over the efferveſcent alkali, 
viz. that of indicating the preſence of chalk 
diſſolved in a gaſeous water, by virtue 80 | 

s ' 2 


s to confider the action of 
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the, ſuperabundant, cretaceous acid; for it 
ſeizes this acid, and the chalk. falls down of 
courſe. I have eſtabliſhed. this fact, by 
pouring ſoap lees newly made, into an arti- 
ficial gaſeous. water, which held chalk: in 
ſolution. The latter ſubſtance is precipi- 
tated in proportion as the cauſtic fixed alka- 
li ſeizes. the cretaceous acid which held it 
in ſolution. By evaporating. the filtrate 
water to dryneſs, I have obtained ſalt 
ſoda, ſtrongly efferveſcent with ſpirit o 
vitriol. The cauſtic, fixed alkali likewiſe 
occaſions. a 'precipitate in mineral waters, 
though they may, not contain earthy ſalts; 
for if they contain an alkaline, neviral. 
ſalt, of a. leſs. ſoluble nature, the addin 
tional alkali will. precipitate it by uniting; 
with the water, nearly in the ſame, manner, 
as ſpirit of wine does. M. Gioanetti, hag 
obſerved this phenomenon in the waters of 
St, Vincent; and it may eaſily be ſeen. by 
pouring cauſtic.,alkali into a ſolution of vi- 
triolated tartar, or muriate of ſoda ; theſe 
two. ſalts. being quickly precipitated, % 
The cauſtic volatile alkali is, in general 
leſs productive of error, when mixed with 
mineral. waters; becauſe it decqmpoſes only 
earthy ſalts, with baſe of clay or magneſia, 
and does not precipitate the calcareous ſalts. 
It is neceſſary, however, to. make two ob- 
ſervations reſpecting this ſalt : the firſt is, 
that it muſt be excecdingly cauſtic, or to- 
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tally deprived of cretaceous acid; without 
this precaution, it decompoſes calcareous + 
ſalts by double affinity: the ' ſecond is, 
that the mixture muſt not be left expoſed 
to air, when the effect of its action is re- 
quired to be inſpected ſeveral hours after it 
is added; becauſe, as M. Gioanetti has well 
obſerved, this ſalt in a very ſhort time ſeizes 
the cretaceous acid of the atmoſphere, and 
becomes capable of decompoſing calca- 
reous ſalts. To put this important fact out 
of doubt, I made three decifive experi- 
ments; ſome grains of ſelenite, formed of 
- tranſparent calcareous ſpar, and ſpirit of 
vitriol, were diſſolved in diſtilled water. 
It is neceſſary to make the ſelenite with 
tranſparent ſpar, becauſe chalk,' or Spaniſh” 
white, contain magneſia and river water. 
I divided this ſolution into two parts; into 
the firſt J poured a few drops of volatile 
Alkaline ſpirit, recently made, and very 
cauſtic; this T put into a well-cloſed bot- 
tle: at the end of twenty- four and forty- 
eight hours it was clear and tranſparent, 
without any precipitate, and therefore no 
decompoſition had taken place. The ſe- 
cond portion was treated in the ſame man- 
ner with the volatile alkaline ſpirit, but 
| placed ina veſſel which communicated with 
the air by a large aperture: at the end of 2 
few hours a cloud was formed near the 
© {og ſurface, which continually _— 
— y > 2 * an 
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and was at laſt precipitated to the bottom. 


This depoſition efferveſced ſtrongly with 


ſpirit of vitriol, and formed ſelenite. The 
cretaceous acid contained in this pregipi- 
tate was therefore afforded by the volatile 


alkali which had attracted it from the at- 


moſphere. This combination of cretaceous 
acid and alkaline gas, forms ammoniacal 


chalk, capable of decompoſing calcareous 
ſalts by double affinity, as Black, Jacquin, 
and many other chemiſts have ſhewn, and 
as may be eaſily proved, by pouring a ſolu- 


tion of concrete volatile alkali, or ammo- 
niacal chalk, into a ſolution of ſelenite, 
which is not rendered turbid by the cauſ- 


tic volatile alkali. Laſtly, to render the 


theory of this ſecond experiment clearer, .I _ 


took the firſt portion to which the cauſtic 


volatile alkali had been added, and which 
having been kept in a cloſe. veſſel, had loſt 
no part of its tranſparency. I reverſed the 
bottle which contained it, over the funnel _ 
of a very ſmall; pneumato-chemical appa- 


. ratus, and by the aſſiſtance of a. ſyphon, I 
. paſſed into it cretaceous acid gas diſengaged 
from the efferveſcent fixed alkali by ſpirit 


of vitriol. In proportion as the bubbles of 
this acid paſſed through the mixture, it 


became turbid in the ſame manner as lime- 


water: by filtration a precipitate was ſepa- 
rated, which was found to be chalk, and 
the water by evaporation, afforded ammo- 


1 niacal 
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2 Hiacal v itrriol : gaſeous water, or the acid 
ſpirit of chalk, produced the ſame decom- 
3 — in another mixture of pure ſelenite 
K cri cauſtic volatile alkali. This deciſive 
riment clearly ſhews, that the volatile 
Alka decompoſes ſelenite by double affi- 
-nity, and by means of the cretaceous acid. 

Hence we ſee, that when it is required to 
preſerve a mixture of the mineral water 
with volatile alkali for ſeveral hours, (which 
is ſometimes neceſſary, becauſe it does not 
decompoſe certain earthy ſalts but very 
. Nowly) the experiment muſt be made in 
a veſſel which can be accurately cloſed, in 
order to prevent the contact of air, Which 
would falſify the reſult. This precaution, 
which is of great importance in the uſe of 
all re-agents, is likewiſe mentioned by 
Bergman and Gioanetti. To theſe I ſhall 
add another obſervation concerning the uſe 
of volatile alkali. As it is a matter of con- 
ſiderable difficulty to e the volatile 

alkali in the ſlate of perfect cauſticity, 
though it is neceſſary to be had in ſuch a 
ſtate, for the analyſis of mineral waters, 
a very ſimple expedient, which J have often 
uſed with ſucceſs, may be applied in this 
caſe. It is to pour a ſmall quantity of vola- 
tile alkaline ſpirit into a retort, whoſe neck 
is plunged in the mineral water: -when . 

tetort is ſlightly heated, the alkaline 

becomes 1 we paſſes highly a. 
tic 
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tic into the water. If it occaſions a preci- 
pitate, it may be concluded that the mine- 
ral water contains martial vitriol, which 
may be known by the colour of the preci- 
pitate, or otherwiſe that it contains falts, 

with baſe of aluminous or magneſian earth. 
It is difficult to determine from the phyſical 


properties of the carthy precipitate formed 


in waters by the cauſtic volatile alkali, to 
which of the two laſt bafes it is to be at- 
tributed; yet the manner in which it is 
formed may ſerve to decide, Six grains of 
Epſom ſalt were diſſolved in four ounces 
of diſtilled water, and fix grains of alum in 
an equal quantity of the ſame fluid: through 
each of theſe ſolutions a ſmall quantity of 


alkaline gas was paſſed : the ſolution of 


Epſom falt immediately became turbid, 
while that of alum did not begin to exhi- 
bit a precipitate till twenty minutes after. 
Theſe mixtures were carefully included in 
well-cloſed bottles. The fame phenomenon 
took place with the nitres and muriates of 
magneſia and aluminous earth, diffolved in 
equal quantities of diſtilled water, and treated 


in the ſame manner. The quickneſs or 


flowneſs of the precipitation of a mineral 
water, by the addition of alkaline gas, 
therefore affords the means of aſcertaining. 
the nature of the earthy ſalt decompoſed by 


this gas. In general, ſalts with baſe of 


magneſia, are much more uſually met with 
. 6g 4 than 
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"than thoſe with baſe of aluminous earth. 
Bergman has obſerved, that the volatile al- 
kali is capable of forming with vitriol of 
magneſia or Epſom falt, a compound, in 
which a portion of this neutral ſalt is com- 
bined, without decompoſition, with a por- 
tion of ammoniacal vitriol. This non- 
decompoſed portion of Epſom. ſalt, may 
probably form with the ammoniacal vitriol 
a mixed neutral ſalt, fimilar to ſal alembroth. 
The volatile alkali does not, therefore, pre- 
cipitate the whole of the magneſia, and con- 
ſequently does not accurately exhibit the 
quantity of Epſom ſalt, of which that earth 
is the baſe. For this reaſon lime-water, in 
my opinion, is preferable for aſcertaining 
the nature and quantity of ſalts with baſe 
of magneſia contained in mineral waters, It 
has likewiſe the property of precipitating the 
falts with argillaceous baſe much more abun- 
dantly and readily than alkaline gas.* 
The concentrated. vitriolic acid precipi- 
tates a white powder from water which 
contains ponderous earth, according to 
Bergman; but, as the ſame chemiſt obſerves, 


It may be obſeryed, hah I repeat many facts already 
explained in l the courſe of this work, which { have thought 
proper to do, in order to render this fmall treatiſe on the 
analyſis of mineral waters more perfpicuous and com- 
plete, and to collect, in one view, all the knowledge which 
1 to be indiſpenſably neceſſary to be poſſeſſeg * ſuch 


ERR en . 


that 


MINERAL WATERS. 473 


that this earth is ſeldom found in mineral 
waters, it will not be neceſſary to enlarge on 
the effects of this re-agent. When it pro- 
duces an efferveſcence or bubbles in water, 
it indicates the preſence of chalk, cretace- 

cous fixed alkali or pure eretaceous acid: each 5 

of theſe ſubſtances may be diſtinguiſhed by EY 
certain peculiar phenomena. If water con- 
taining chalk be heated after the addition of 
the vitriolic acid, a pellicle and depoſition of 
ſelenite are ſoon formed, which does not 
happen with waters which are ſimply alka- 
line. At firſt conſideration, it may ſeem that 

the ſelenite ought to be precipitated as ſoon 
as the vitriolic acid 1s poured into water con- 

- taining chalk ; this, however: very ſeldom 
happens without the aſſiſtance of heat, be- 
cauſe theſe waters moſt commonly contain a 
ſuperabundance of cretaceous acid which 
favours the ſolution of the ſelenite, and of 
which it is neceſſary to deprive them be- 

fore the ſalt can be precipitated. This fact 
may be ſhewn, in the cleareſt manner, by 
pouring a few drops of concentrated vi- 
triolic acid into a certain quantity of lime- 

water which has been precipitated, and 

_ afterwards rendered clear by the addition of 
cretaceous acid; if the lime-water be 
highly charged with regenerated chalk, a 
precipitate of ſelenite is thrown down in 
a few minutes, or more ſlowly in propor- 
tion as the cretaceous acid is ſet at liberty. 


If 
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If no precipitate be afforded by ſtanding, as 
will be the caſe when the quantity of ſelenite 
is very ſmall, and the ſuperabundant creta- 
ceous acid conſiderable, the application of a 
light degree of heat will cauſe a pellicle of 
ſelenite, and a precipitate of the ſame nature 
to be formed. 0 
The ſmoking ſpirit of nitre is recom- 
mended by Bergman to precipitate ſulphur 
from hepatized waters. The experiment 
may be made by pouring a few drops of 
the ſmoking ſpirit on diſtilled water, in 
which the gas diſengaged from cauſtic liver 
of ſulphur, heated in a retort, has been re- 
ceived. This artificial hepatic water, which 
does not conſiderably differ from natural 
ſulphureous waters, except in the circum- 
ſtance of its being more difficult to filter, and 
its always appearing ſomewhat turbid, affords 
a precipitate in a few ſeconds, by the addi- 
tion of nitrous acid ; the precipitate is of a 
yellowiſh white; when collected on a fil- 
ter and dried, it burns with the flame and 
ſmell of ſulphur, and in other reſpects has 
every character of that inflammable body. 
The ſpirit of nitre ſeems to alter hepatic gas 
in the ſame manner as it does all other in- 
flammable ſubſtances, by virtue of the great 
quantity of pure air it contains. Scheele 
has recommended the dephlogiſticated mu- 
riatic acid. to precipitate the falphur, from 
waters of this nature, but it did not pro 
uce 
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duce this effect on the waters of Enghien ; 
and 1 have diſcovered that the ſulphureous 
acid precipitates ſulphur with great facility. 
There are few re- agents, whoſe mode of 
aQion i is leſs known than that of the phlogiſ- 
ticated alkali; it has been long — aſcer- 
tained, that this liquor prepared with bul- 
lock's blood, contains Pruſſian blue ready 
formed ; it has been thought that this blue 
might de ſeparated by the addition of an 
acid; and in this ſtate it has been propoſed 
as a ſubſtance capable of exhibiting iron ex- 
iſting in mineral waters. Whether it be true 
or not, that the colouring matter of Pruſſian 
blue is contained in phlogiſticated lixivium, 
as Bucquet ſuppoſed, and Mr. Baunach has 
ſince aſcertained; it ſeems clear that this 
lixivium ' ought to be excluded from the 
claſs of re- agents. Macquer having diſ- 
covered that Pruſſian blue is decompoſed by 
alkalies, propoſed the ſaturated liquor of the 
colouring matter of this blue, as a teſt to 
aſcertain the preſence of iron in mineral 
waters. But as the liquor itſelf likewiſe con- 
tains a ſmall quantity of Pruſſian blue, which 
may be ſeparated by means of an acid, ag 
Macquer has ſhewn, M. Baume adviſes 
that two or three ounces of diſtilled vinegar 
be added to each popnd of this Pruſſian 
alkali, and digeſted i in a gentle heat, till 
the whole of the Pruſſian blue is preci- 
prone; after which pure fixed alkali is 5 
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be added to ſaturate the acid of vinegar. 
Notwithſtanding this ingenious proceſs, I 
have obſerved, that the Pruffian alkali puri- 
fied by vinegar depoſits Pruſſian blue, in 
_ proceſs of time, more efpecially by evapo- 
ration. M. Gioanetti made the ſame ob- 
ſetvation by evaporating the Pruſſian alkali, 


puriſied by the method of Baume, to dry- 


neſs: he has propoſed two proceſſes for ob- 
taining this liquor in a ſtate of purity, and 
totally exempt from iron; the one conſiſts 
in ſuperſaturating the Pruſſian alkali with 
diſtilled vinegar, evaporating it to dryneſs 
by a gentle heat, diſſolving the remainin 
maſs in diſtilled water, and filtrating the 
ſolution ; all the Pruſſian blue remains on 
the filter, and the liquor, which paſſes 
through, contains none at all. The other 
proceſs conſiſts in neutralizing this alkali 
with a ſolution of alum, from which, after 
filtrating, the vitriolated tartar, is ſeparated 
by evaporation. Theſe two liquors do not 
afford a particle of Pruſſian blue with the 
pure acids, nor by evaporation to dryneſs. 
The lime- water, ſaturated with the colour- 
ing matter of Pruſſian blue, mentioned by 
us, in treating on iron, does not require 
theſe preliminary operations: when pouted 
on a ſolution of martial vitriol, it imme- 
diately forms pure Pruffian blue without 
any mixture of green. Acids do not preci- 
pitate any Pruſſian blue from this re- agent; 
18 | it 
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it therefore does not contain iron, and con- 
ſequently is preferable to the Pruſſian alka- 
lies, in the aſſay of mineral waters. This 
phenomenon doubtleſs depends on the action 
of the lime, which, when diſſolved in water, 
is far from having the ſame efficacy on iron as 
alkalies have. This Pruſſian lime- water ſeems 
to be exceedingly well adapted to diſtinguiſh 

martial waters, whether they be gaſeous 
or vitriolic. | In fact, the cretaceous gas, 
which holds iron in ſolution in waters, 
| being of an acid nature, decompoſes Pruſſian 
lixiviums by the way of double affinity, as 
well as martial vitriol. I have tried Pruſſian 
lime- water on Spa- waters, and thoſe of Paſly; 
and I immediately obtained a very percep- 
tible blue in the former, and very abund- 
ant in the latter. This, therefore, is a liquor 
very eaſily prepared, which does not contain 
the ſmalleſt portion of Pruſſian blue, and is 
exceedingly well calculated to exhibit the 
preſence of ſmall quantities of iron in waters. 
It is a kind of neutral ſalt, formed by the 
colouring part of the blue and lime. I have 
obſerved, in the foregoing part of this work, 
in treating of iron, that M. Scheele made the 
fame inferences as myſelf concerning the 
utility of this proof liquor, which was men- 
tioned by me as early as the year 1780. 
Nut-galls, as well as all other rough and 
aſtringent vegetables, ſuch as oak- bark, the 
fruit of the cypreſs tree, the huſlæs of * 
e DOS ave 


478 THE ANALYSIS or 


have the-property of precipitating ſolutions 
of, iron, and exhibiting that metal of dif- 
ferent colours, according to its quantity, 
its ſtate, and that of the water in which it 
is diſſolved. This colour in general is of all 
ſhades, from a pale roſe to the deepeſt black. 
It is well known that the purple colour, 
aſſumed by waters, with tha! tincture of 
nut-galls, is not a proof that they contain 
iron in its metallic ſtate, ſince martial vitriol 
and iron united to the cretaceous acid, 
Which is called martial chalk, likewiſe aſ- 
ſume a purple colour by the infuſion of nut- 
galls. The differences of colour obſerved in 
theſe precipitations, as M. Duchanoy has 
well obſerved in his Eſſays on the Art of Imi- 
tating Mineral Waters, depend rather on 
the quantity of iron, its greater or leſs degree 
of adheſion to the water, and the more 
or leſs advanced ſtate of decompoſition of 
the ſolution. We may here take notice, 
that though this re-agent has been known 
and employed with ſucceſs in the analyſis of 
mineral waters ſince the time that Duclos 
recommended it in 1 0" 6 and though Mac- 
quer, Monnet, and the chemiſts of the 
academy of Dijon have made a great number 
of experiments on nut-galls, the nature of 
the aſtringent principle is not yet known. 
We can only conjecture that it is a pe- 
culiar acid, ſince it unites with alkalies, 
converts blue vegetable colours to a red, 

| decompoſes 


MINERAL WATERS, 479 


decompoſes liver of ſulphur, and combines 
with metallic calces. Nut-galls in-powder, 
the infuſion of this ſubſtance in water, made 
without heat, and the tincture of ſpirit of 
wine, are uſed to aſcertain the preſenee of 
iron in mineral waters. The tincture is 
preferred, becauſe it is not ſubject to become 
mouldy as the aqueous ſolution is. It is 2 
fingular circumſtance, that the diſtilled pro- 
ducts of nut-galls likewiſe colour martial 
ſolutions. The infuſions in acids, alkalies, 
oils, and ether, exhibit the ſame phenome- 
non. The iron precipitated by this matter 
from acids, is in a ſtate little known, and 
forms a kind of neutral ſalt, which -though 

very black; is not attracted by the magnet. 
It diſſolves ſlowly, and without ſenſible ef- 
ferveſcence in acids, but loſes theſe proper- 
ties by the action of fire, and is then at- 
tracted by the magnet. The nut- gall is ſo 
efficacious a re- agent, that a fingle drop of 
its tincture colours in the ſpace of five mi- 
nutes, with a purple tinge, three pints of 
water, which contains only the tweaty=fifth 
part of a grain of martial vitriol. 

The two laſt re-agents we ſhall propoſe 
for the examination of waters, are * — 
of ſilver and of mercury in the nitrbus acid. 
Theſe have uſually been employed to exhi- 
bit' the preſence of the vitriolic or-muriatic 
acids in mineral waters; but many other ſub- 
naten, which do not contain the ſmalleſt 
portion 
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tion of thoſe, are likewiſe. precipitated 


by theſe folutions. | The white and heavy 


ſtrie which the ſolution of filver exhibits in 
water, that contains no more than half a 
grain of marine ſalt in the pint, aſcertains 


the preſence: of the marine acid with great 
certainty and facility; but they do not in 


the ſame manner indicate the preſence of 
the vitriolic acid, ſinge, according to Berg- 


man's eſtimate, at leaſt thirty grains of vi- 


triol of ſoda muſt exiſt in the pint of 
water, in order to produce an immediate 
ſenſible effect. To this we may add, that 
fixed alkali, chalk, and magneſia, precipi- 
tate the nitrous, ſolution of ſilver in a much 
more evident manner, and conſequently that 


by this ſolution is inſufficient to determine 
with preciſion, the ſaline or earthy ſub- 
ſtances from which it aroſ ee. 


The ſolution of mercury by the nitrous 
acid, is {till more productive of error: it not 


only indicates the preſence of vitriolie and 
muriatic acids in waters, but it is like- 
wiſe precipitated by the cretaceous fixed al- 
kali, in a yellowiſh powder, which might 


be miſtaken for an effect of the vitriolic 


acid. Lime and magneſia produce a preci- 
-pitate nearly of the ſame appearance. It has 
been commonly ſuppoſed, that the very 
-abundant white precipitate which it: forms 
- in water, is owing to the preſence of 7 
WITTOG | <7 d# t 


the 8 formed in a mineral water 
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falt; yet mucilaginous and extractive ſub- 
ſtanees exhibit the ſame phenomenon, as is 
now well known to all chemiſts. Beſides, 
theſe ſources of error and uncertainty, de- 


pendant on the property which ſeveral ſub- 


ſtances have, of producing ſimilar precipitates 
with the nitrous ſolution of mercury, there 
are likewiſe others which depend on the 
ſtate of this ſolution itſelf, and of which it 

is of the utmoſt conſequence to know, in 


order to avoid very conſiderable errors in the 
analyſis of waters. Bergman has mention. 


ed ſome of the remarkable differences ob- 
ſerved in this ſolution, according to the 
manner in which it is made, either with or 


without heat, more particularly with reſpect 
to the colour the precipitates it affords by 


different intermediums; but he does not 


ſay a word concerning the property this ſo- 


lution poſſeſſes, of being precipitated by diſ- 
tilled water, when it is highly charged with 
calx of mercury ; though M. Monnet men- 
tioned this fact in his treatiſe on the diſſolu- 
tion of metals. The importance of this 


ſubject renders it neceſſary to enter more 
fully into the circumſtances which attend 


it. I have made a great number of ſolu- 


tions of mercury, in very pure nitrous acid, 
with different doſes of theſe two ſubſtances, 

with heat and in the cold, and with acids of 
very different ſtrengths. Theſe experiments 


have afforded the following reſults. vi; 
Vor. III. H h 1. Solu- 
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I. Solutions made in the cold, becante 

charged more or leſs readily with different 
quantities of mercury, according to the de- 
gree of coneentration of the nitrous acid ; but 
whatever the quantity of mercury diffolved 
in the cold by the concentrated acid may be, 
no part of it will be precipitated by mere 
water. I have diſſolved in the cold two 
drachms and a half of mercury, in two 
drachms of ſmoking ſpirit of nitre, weigh- 
ing one ounce, four drachms, and five grains, 
in a bottle, which contained an ounce of 
_ diſtilled water: the combination took place 
with the utmoſt rapidity ; very denſe ni- 
trous 'gas efcaped, together with aqueous 
/ yapours, diſſipated by the heat of the mix- 
ture, amounting to more than one fourth 
of the acid. This ſolution was of a deep 
green, and very tranſparent. I poured a few 
drops into half an ounce of diſtilled water : 
ſome white ftriz were formed, which were 
diſſolved by agitation, and afforded no preci- 
pitate, though it was the moſt ſaturated fo- 
lation I could make in the cold, and preſent- 
ed the greateſt degree of commotion, effer- 
veſcence, and red vapours, during the com- 
bination of the mereury and acids. As it had 
depoſited eryſtals, I added two drachms of 
diſtilled water, which diſſolved the whole 
without any appearance of ' precipitation. 
With much greater - ſafety therefore may 
ſuch ſolutions, as have been made in 1 
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cold with common nitrous acid, and half 
their weight of mercury, be uſed in the 


analyſis of mineral waters, for they will 


never afford a procipigate by the addition of | 


mere water. 


2. The weakeſt nitrous acid frongly: 


heated on mercury, will diſſolve a larger 


quantity than the ſtrongeſt acid in the cold: 
the ſolution, which is of'a light yellow co- 


lour, will appear thick and oily, and will af- 


ford by ſtanding, an irregular yellowiſh maſs, 
which may be changed intoa beautiful turbith 
by the addition of boiling water; this ſo- 
lution poured into diſtilled water, forms a 
very abundant precipitate of a yellow colour, 


fimilar to turbith. A ſolution made in the 
cold, exhibits the ſame reſult, if itbeftrong- 


ly heated, ſo as to diſengage a large quan- 
tity of nitrous gas. Theſe ſolutions made 
with heat, ought therefore to be excluded 
from the analyſis af mineral waters, bernuſe 
they are dcempobwie by diſtilled water. 

3. The two folutions appear to differ 
from each other in the quantity of calx of 
mercury, which is much greater in chat 
which is precipitated by the water, than in 
that which is not decompoſable by thatffuid. 
I have proved this, by evaporating equal 
quantities of both theſe ſolutions in an apo- 
thecaries phial, to reduce them into red 
precipitate, and I obtained one fourth more 
of this SOAR 15 the ſolution, which 
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is decompoſed by water, than from that 
which is not rendered turbid. The ſpecific 
gravity likewiſe appeared to me to be a good 
method of aſcertaining the relative quanti- 
ties of calx of mercury contained in theſe 
different fluids. I compared weights of 
equal maſſes of three mercurial nitrous 
ſolutions; the one, which was not at all 
precipitated by, diſtilled water, and was the 
reſult of the firſt mentioned experiment, 
weighed one ounce, one drachm, and ſixty- 
ſeven grains in a bottle, which contained 


exactly an ounce of diſtilled water. The 
ſecond ſolution was made by a very gentle 


heat, and produced a ſlight opal colour with 
diſtilled water, and ſcarcely, any fenfible 
quantity of precipitate. The ſame bottle 
contained one ounce fix drachms twenty- 
four grains. Laſtly, a third mercurial ſolu- 
tion conſiderably heated, and which preci- 
pitated a true turbith mineral of a dirty yel- 
low, by diſtilled water, weighed in the ſame 
bottle, one ounce, ſeven drachms, twenty- 
five grains.“ A deciſive experiment remain- 
ed to be made to confirm this opinion till 
more perfectly: if the ſolution precipitated 
by water, owed this property to a quantity 
of mercurial calx, too large with reſpect to 
the acid, it would of courſe loſe that pro- 
perty by the addition of acid; this accord- 


The above weights are French ounces, gr0s, and 


grains, and the ſpecihc gravities of the three ſolutions of 


mercury are reſpectively 1.24; 1.74; and 1.9; with reſpe& 
do 
ingly 


iſtilled water taken as unity, T. 
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a ſolution which was decompoſed by water, 
and it ſoon acquired the property of no lon- 
ger being precipitated, and was abſolutely 
in the ſame ſtate as that which had been 
made ſlowly at firſt, by the mere heat 
of the atmoſphere. M. Monnet has men- 
tioned this proceſs, as a means of prevent- 
ing cryſtals of mercurial nitre from becom- 
ing converted into turbith by the contact of 
the air. Itis by a contrary proceſs, and by 
evaporating a portion of the acid of a good 
ſolution, which is not precipitated by water, 
that it is converted into a ſolution much 


more ſtrongly charged with mercurial calx, 
and conſequently capable of being decom- 


poſed by water; its original property may be 
reſtored by the addition of a quantity of acid, 
equal to that which it loſt by evaporation. 
Such are the different conſiderations which 
I have thought it neceſſary to exhibit, that 
the effects of re-agents on waters may be 
better aſcertained ; but whatever may be the 
degree of precifion to which reſearches of 
this nature may be carried; however exten- 
five the knowledge we may have acquired 
concerning the degrees of purity, and the 
different ſtates of ſuch ſubſtances as are com- 
bined with mineral waters, for the purpoſe 
of diſcovering their principles, if it ſtill re- 
mains a fact that each of theſe re- agents is 
W mg of indicating two or three different 
ſubſtances diſſolved in theſe waters, the re- 
Haq 5 ſalt 
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ſult of their action will always be ſubje& to 
uncertainty. Lime, for example, ſeizes the 
cretaceous acid, and precipitates ſalts with 
the baſe of clay, and of magneſia, as well as 
the metallic ſalts. Volatile alkali produces 
the ſame effect. Fixed alkalies, beſides 
the above-mentioned falts, precipitate thoſe 
with baſe of lime. Lime-water charged 
with the colouring matter of Pruſſian blue, 
Pruſſian alkali, and the ſpirituous tincture of 
nut- galls, precipitate martial yitriol and mar- 
tial chalk. The nitrous ſolutions of filver 
and of mercury, decompoſe all the yitriolic 
and mariatic ſalts, which may be yarious 
both in quantity and in kind, in the ſame 
water, and are themſelves decompoſable by * 
alkalies, chalk, and magneſia. Among this 
great number of complicated effects, how 
ſhall we diſtinguiſh that which takes place 
in the water under examination, or by what 
means ſhall we aſcertain whether it is ſimple 
or compounded ? 90 
Theſe queſtions, though very difficult, for f 
the time when the expedients of chemiſtry 
were little known, are nevertheleſs capable 
of being diſcuſſed in the preſent ſtate of our 
knowledge. I muſt firſt obſerve, that the 
nature of re- agents being much better known 
at preſent than it was ſome years ago, and 
their re- action on the principles of water 
better aſcertained, it may, therefore, be 
*rongly preſumed that their application may 
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be much more advantageouſly made than has 
hitherto been ſuppoſed: nevertheleſs, among 
the great number of excellent chemiſts who 
have attended to the analyſis of waters, 
Meſſrs. Baume, Bergman, and Gioanetti, 
are almoſt the only perſons who have been 
aware of this dun advantage. We have been 
long in the habit of examining mineral 
waters by re- agents, in very ſmall doſes, and 
often in glaſſes: the phenomena of the pre- 
Cipitations obſerved Aa been noted down, 
and the experiment carried no further. M. 
Baume adviſes, in his chemiſtry, that a con- 
ſiderable quantity of the mineral water, under 
examination, ſhould. be ſaturated with fixed 
alkalies and with acids, that the precipitates 
be collected, and their nature examined. 
Bergman apprehended that the quantity of the 
principles contained in waters might be 
| judged of from the weight of the precipitates 
Obtained in theſe mixtures. Several other 
chemiſts have likewile employed this method, 
but always with a view to certain particular 
circumſtances; and no one has | hitherto 
propoſed to make a connected. analyſis of 
mineral waters by this means, To ſucceed in 
this analyſis, I think it would be proper to 
mix ſeveral pounds of the mineral water with 
each re-agent, till the latter ceaſes to pro- 
duce any precipitate ; the precipitate ſhould 
then be ſuffered to ſubſide during the time 
ado 2i 21 253 8b h 4 1153 lief 
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of twenty-four hours, in a veſſel accurately 
cloſed; after which the mixture being filtered, 
and the precipitate dried and weighed, the 
operator may proceed to examine it by the 
known methods. In this manner the nature 
of the ſubſtance will be clearly aſcertained, on 
which the re- agent has acted, and the cauſe 
of the decompoſition may conſequently be 
inferred, A certain order may be followed 
In theſe operations, by mixing the waters firſt 
with ſuch ſuhſtances as are leaſt capable of 
altering them, and afterwards paſſing to 
other ſubſtances capable of producing changes 
more varied and difficult to explain. The fol- 
lowing method is that which I commonly uſe 
in this kind of analyſis. After having exa- 
mined the taſte, the colour, the weight, and 
all the other phyſical properties of a mine- 
ral water, I pour four pounds of lime- water 
on an equal quantity of the fluid ; if no pre- 
Cipitate is made in twenty-four hours, I am 
ſure that the water contains neither the cre- 
taceous acid at liberty, nor the cretaceous 
fixed alkali, nor earthy ſalts with the baſe 
of aluminous earth or magneſia, nor metallic 
falts. But if a precipitate be formed, I fil- 
ter the mixture, and examine the chemical 
roperties of the depoſited ſubſtance ; if it 
fas no taſte, if it be inſoluble in water, or 
_ efferveſces with acids, or forms an infipid 
and almoſt inſoluble falt by the addition of 
vitriolic acid, I conclude that it is eas, 
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and that the lime-water has acted only on 
the cretaceous acid diſſolved in the water. 
If, on the contrary, it is ſmall in quantity, 
and ſubſides very ſlowly; if it do not ef- 
ferveſce, and affords with the vitriolic acid 
a ſtyptic ſalt, or a bitter and very ſoluble 
ſalt, it is formed by magneſia or aluminous 
earth, and often by both. I need not enter 
at large into the means of diſtinguiſhing 
theſe two ſubſtances from each other, as 
they are ſufficiently explained in the fore- 
going part of this work. I ſhall only add, 
that a ſufficient number of experiments 
ought to be made, to leave no doubt reſpect. 

ing their nature. 1155 
After the examination by lime- water, I 
ur on four other pounds of the ſame mi- 
neral water, a drachm or two of volatile al- 
kaline ſpirit, perfectly cauſtic, or I cauſe 
alkaline gas, diſengaged by heat from the 
ſpirit, to paſs into the water. When the 
water is ſaturated, I leave it at reſt in a cloſe 
veſſel for twenty-four hours; if a precipi- 
tate be afforded, it can only conſiſt of mar- 
tial or magneſian, or aluminous ſalts, whoſe 
nature I examine by the different methods 
mentioned in the foregoing paragraph. But 
the action of alkaline gas being more falla- 
cious than thatof lime-water, which produces 
the ſame decompoſitions, it muſt be obſery- 
ed that this laſt ſhould only be uſed as an 
aſſiſtant means, which does not afford reſults 
equally 
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equully-accurate with thoſe produced by the 
former 're-agent.'. 4H 

When ſalts with baſe of aluminous 
earth, or magneſia, have been diſcovered by 
lime- water, or by alkaline gas, the cauſtic 
mineral alkali may be uſed, to diſtinguiſn 
thoſe with baſe of lime, ſuch as ſelenite and 
calcareous marine ſalt: for this purpoſe I 
precipitate ſome pounds of the water, which 
I examine by this alkaline liquor, till it no 
longer produces any turbidneſs. As this 
Alkali decompoſes. ſalts with baſe of alu- 
minous earth, as well as thoſe compoſed 
of lime: if the precipitate reſembles in its 
form, colour, and quantity, that which 
lime-water has afforded, it may be preſumed 
that the water does not contain calcareous 
ſalt, and the chemical examination of the 
precipitate uſually, confirms this: ſuſpicion ; 
but if the mixture is much more turbid 
than that made with lime-water ; if the de- 
poſition be much heavier, more abundant, 
and more readily afforded, the lime is mixed 
with magneſia or aluminous earth. I aſ- 
certain this by treating the precipitate after 
the different methods before explained. It 
may eaſily be concluded, that iron precipi- 
tated by re- agents, at the ſame time as the 
ſalino- terreſtrial ſubſtances, is eaſily known 
by its colour and its taſte; and that the ſmall 
quantity of this metal ſeparated in theſe pro- 
ceſſes, is not ſufficient to affect the reſults. 


It 


491 
It were uſeleſs to explain at large, the ef- 
fects of oil of vitriol, ſpirit of -nitre, nut- 
galls, alkali, or lime ſaturated with the colour- 
ing matter of Pruſſian blue, employed in re- 
agents or mineral waters. The general ac - 
count of theſe effects given in this appendix 
may ſuffice; I ſhall therefore only add, that 
when they are mixed in large doſes with 


theſe waters, and the precipitates collected, 


the nature and quantity of their principles, 
may be more accurately aſcertained, as has 
been done by Meſſrs. Bergman and Gioanetti, 
Neither hall I dwell on the- products 
which the nitrous ſolutions of ſilver or mer- 
cury afford when mixed with mineral wa- 
ters. It is more particularly neceſſary to 
operate with large quantitles of water, when 
theſe re- agents are uſed, in order to determine 
the nature of the <ul contained in the 
waters. The analyſis of theſe fluids will be 
complete when their acids are known, be- 
cauſe theſe are often combined with the baſes 
exhibited by the re- agents before · mentioned. 
The colour, the form, and the abundance of 
the precipitates afforded by the nitrous ſo- 
lutions of mercury and ſilver, have hitherto 
exhibited to chemiſts the nature of the acids 
which cauſed them. A thick and ponderous 
depoſition immediately formed by theſe ſo- 
lutions, denotes the muriatic acid: if it is 
ſmall in quantity, white, and cryſtallized 
with the nitre of filyer, or yellowiſh, and 
yellow 
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yellow and i larwhen formed with that of 
mercury, and if it ſubſide but ſlowly, it is at- 
tributed to the vitriolic acid. But, as theſe 
two acids are often met with in the ſame water, 
and as alkali and chalk likewiſe decompoſe 
the ſolutions, the reſults or deductions made 
from the phyſical properties of the precipi- 
tates muſt be uncertain. It is therefore ne- 
ceſſary to examine them more effectually; 
for this purpoſe, lunar, or mercurial ſolu- 
tions may be mixed with five or ſix pounds 
of the water intended to be analyzed. The 
mixtures being filtered, twenty- four hours 
after, the precipitates muſt be dried, and 
treated according to the methods of che- 
miſtry. If the precipitate afforded by. the 
nitrous ſolution of mercury be heated in a 
retort, the portion of metal united with the 
muriatic acid of the.waters will be volatilized 
into mercurius dulcis, and that which is com- 
bined with the vitriolic acid will remain at 
the bottom of the veſſel, and exhibit a red- 
diſh colour. Theſe two falts may likewiſe be 
diſtinguiſhed by putting them on a hot coal: 
the vitriol of mercury, if preſent, emits 
a ſulphureous acid, and aſſumes a red colour; 
the mercurial muriate remains white, and is 
volatilized without exhibiting any ſmell of 
ſulphur. Theſe phenomena likewiſe ſerve 
to diſtinguiſh the precipitates which may be 
formed by the Alkaline ſubſtances contained 
in water, fince the latter do not emit the 
aa ſulphureous 


- 
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ſulphureous ſmell, and are not volatile with- 
out decompoſition. 

The precipitates produced by the combi- 
nation of mineral waters with the nitrous 
ſolution of ſilver, may be as eaſily examined 
as the foregoing. Vitriol of ſilver being 
more ſoluble than lunar cornea, diſtilled wa- 
ter may be ſucceſsfully uſed to ſeparate — 
two ſalts. . Luna cornea is known b 
fixity, its fuſibility, and eſpecially in its he. 
ing leſs eaſily decompoſable than vitriol of 


filver. This laſt, placed on hot coals, emits 
a ſulphureous ſmell, and leaves a calx of 


filver, which may be fuſed without addition. 


I do not here 2 of all the proceſſes che- ä 


miſtry affords for ſeparating or . 
ing the two lunar falts here mentioned: 


is ſufficieat that I have 1 out ſome of | 


them. 


$ VI. - The —— of the Mineral 
| Waters by Diſtillation. 


| Diſtillation is uſed in the analyſis of wa- 

ters, to aſcertain the gaſeous ſubſtances they 
may be united to. Theſe ſubſtances are ei- 
ther air, more or leſs pure, or cretaceous 


acid, or hepatic gas. To aſcertain their na- 


ture and quantity, ſome pounds of the mine- 
ral water muſt be poured into a retort, ſuf- 


ficiently large to contain it, without being N 
filled more than half or two-thirds of its 


capacity; 
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capacity; to this veſſel} a recurved tube ĩs to 
be adapted, which paſſes beneath an inverted 
veſſet filled with mercury. In this' diſpo- 
ſition of the apparatus, the retort muſt 
be heated till the water perfectly boils, or 
till no more elaſtie fluid paſſes over. © When 
the operation is "finiſhed, the quantity 
of air contained in the empty ſpace of the 
retort muſt be ſubtracted from the bulk of 
the gas obtained; the reſt confiſts of aeri- 
form fluid, which was contained in the mi- 
neral water, whoſe properties may quick- 
Iy be known by the proofs of a lighted taper, 
tincture of turnſole, and lime- water; if it 
catches fire, and has a fetid ſmell, it is he- 
patic gas; if it extinguiſhes the taper, red- 
dens turnſole, and precipitates lime- water, 
it is the cretaceous acid; laſtly, if it main- 
tains combuſtion without taking fire, is 
without ſmell, and alters neither turnſole 
nor lime-water, it is atmoſpheric air. It 
may happen that the elaſtic fluid may be 
purer than the air of the atmoſphere : in this 
caſe its degree of purity may be judged b 
the manner in which it maintains combuf- 
tion, or by mixing it with nitrous or in- 
ble gas, in the eudiometers of Fon- 
tana and Volta. The proceſs uſed in ob- 
taining gaſeous matters, contained in lime- 
water, is intirely modern. A moiſtened 
bladder was formerly uſed, which was adapt- 


ed to the neck of a bottle filled with mineral 


Water; 
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water; de fluid was agitated, and by the 
ſwelling of the bladder, an eſtimate was made 
of the quantity of gas contained in the wa- 
ter. This method is now known to be fal- 
lacious, becauſe water cannot give out all its 
gas but by ebullition, and becauſe the ſides 
of the moiſtened bladder alter and decom- 
poſe the elaſtic fluid obtained. It is ſcarcely 

neceſfary to remark, that the phenomena ex- 
hibited by the water, during the eſcape of 


the gas, muſt be carefully examined, and 
that a leſs quantity of water may be expoſed 
to diſtillation, in proportion as its Gatto: | 


and ſparkling indicate that it ee | 
_— quantity of gas. 

Such is the method recommended by mo- 
dern chemiſts to obtain the elaſtic fluids: 
combined with waters: I maſt obſerve, 1. 
That this proceſs cannot be depended on, 
with regard to acidulous waters, unlefs the 
preſſure of the atmoſphere, and the ſtate of 
compreſſion of the elaſtic fluid under the 


glaſs veſſels, be very accurately accounted | 


for; and as this is not eaſily done, the ab- 
ſorption of cretaceous acid by lime- water, 
propoſed by M. Givanetti, appears to be 


preferable. 2. Though it has been re- 


commended. by Bergman to obtain hepatic 

gas from ſulphureous waters, it does not 
anſwer, becauſe the heat of ebullition de- 
compoſes the gas, and it is likewiſe de- 


3 by the mercury, which is con- 
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verted into ethiops, as ſoon as it comes 
in contact with this elaſtic fluid: for this 
reaſon, in my analyſis of the waters of En-. 
guien, near Montmorency, I have propoſed 
litharge to abſorb this gas in the cold, and 
to deprive hepatized waters of their ſul- 
phur. 18 Ta 11 te, 


$ VII. The Examination of Mineral Waters 

: by Evaporation, © - 
Evaporation is 2 conſidered as the 
moſt certain method of obtaining all the 
principles of mineral waters. We have be- 
fore obſerved, and here repeat, that the ex- 
riments of Meſſrs. Venel and, Cornette 
ſhew that long continued ebullition may de- 
compoſe ſaline matters diſſolved in water, 
and for that reaſon we have adviſed the ex- 
amination of them by re- agents, employed 
in greater proportions: yet evaporation may 
afford much information, when uſed, toge- 
ther with the analyſis by re-agents, which 
ought always to be conſidered as one of the 

principal methods of examining waters. 
The intention of evaporation being to 
collect the fixed principles contained in 
a mineral water, it is obvious, that in 
order to know the nature and proportion 
of theſe principles, a conſiderable quantity 
of the water muſt be evaporated, and ſo 
much the more, in proportion as the prin- 
| | ciples 
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ciples appeat to exiſt in ſmaller quantities, 


When the water is thought to contain a large 
quantity of ſaline matter, about twenty 
pounds muſt be evaporated ; if, on the con- 
trary, it appears to hold but a very ſmall 
quantity in ſolution, it will be neceſſary to 
evaporate a much larger A ; is 
ſomefkimes requiſite to perform this opera- 
tion with ſeveral hundred pounds, The na- 
ture and form of the veſſels, in which waters 
are expoſed for evaporation, is not a mat- 
ter of indifference. Thoſe of metal, except- 
ing filver, are altered by water ; veſſels of 
glaſs, of a certain magnitude, are very ſubject 
to be broken; but thoſe of glazed, ſmooth 


pottery, are the: moſt convenient, though 
the cracks in the glaze ſometimes cauſe an 


abſorption of ſaline matter; veſſels of un- 
glazed porcelain, called biſcuit, would doubt. 
teſs be the moſt convenient, but their price 
is a conſiderable obſtacle.. Chemiſts Bade 
propoſed different methods of evaporating 
mineral waters; ſome have directed diſtilla- 


tion to dryneſs, in cloſe veſſels, in order to 


prevent foreign ſubſtances, which float in 
the atmoſphere, from mixing with the reſi- 
due; but this method is exceſſively tedious: 
others have adviſed evaporation by a gentle 
heat, never catried to ebullition, becauſe they 
ſuppoſed that this laſt heat alters the fixed, 
principles, and carries up a portion- of them, 
This was the opinion of Venell and Bergman. 

Vor. III. EY M. Mon- 
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M. Monnet, on the contrary, dire&s the 
water to be boiled, becauſe this motion pre- 
vents the reception of foreign matters con- 
tained in the atmoſphere. Bergman avoids 
this inconvenience, by directing the veſſel to 
be covered, and a hole left in the middle of 
the cover for the vapours to paſs out : this 
laſt method greatly retards the evaporation, 
becauſe it diminiſhes the ſurface of the fluid. 
At the commencement, the heat uſed muſt 
be ſufficient to repel the duſt ; but the great- 
eſt difference in the manipulation of this ex- 
periment, conſiſts in ſome writers directing, 
that the ſubſtances depoſited ſhould be ſe- 
parated, as the evaporation proceeds, in or- 
der to obtain each pure and - itſelf; others, 
on the contrary direct the operation to be 
carried on to dryneſs. We are of the opi- 
nion of Bergman, that this laſt method is 
the moſt expeditious and certain ; becauſe, 
notwithſtanding the care which may be 
taken, 'in the fr method, to ſeparate the 
different ſubſtances, which are depoſited or 
cryſtallized, they are never obtained pure, 
and muſt always be examined by a ſubſequent 
analyſis; and the method is beſides inac- 
curate, on account of the frequent filtra- 
tions, and the loſs it occaſions. Laſtly, it 
is very embarraſſing, and renders the evapo- 
ration much longer. Mineral waters may 
therefore be evaporated to dryneſs, in open 
glaſs veſſels, on the water-bath, or ſtill more 
| | ad vantageouſly 
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advantageouſly in glaſs retorts, on a ſand- 
bath. | | 
Various phenomena are obſerved durin 
this evaporation ; if the water be acidulous, 
it emits bubbles; as ſoon as the heat firſt 
begins to act; in proportion as the creta- 
ceous acid is diſengaged, a pellicle is form- 
ed, with a depoſition of calcareous earth, or 
martial chalk. Theſe firſt pellicles are ſuc- 
ceeded by the cryſtallization of ſelenite ; and 
laſtly, the muriatic ſalts of pot-aſh and ſoda 
' cryſtallize in cubes at the furface, but the 
deliqueſcent are not obtained but by evapo- 
ration to dryneſs. p 
The reſidue muſt then be weighed, and 
put into a ſmall yuh with three or four 
times its weight of ſpirit of wine : the whole 
being agitated, and ſuffered to ſubſide for 
ſome hours, muſt be filtered, and the ſpirit 
of wine preſerved ſeparate. The reſidue, on 
which the ſpirit has not ated, muſt be dried 
in a gentle heat, or in the open air; when 
erfectly dry, it muſt be weighed, and the 
foſs of weight will ſhew what quantity of cal- 
careous or magneſian muriate was contained, 
| becauſe theſe ſalts are very ſoluble in ſpirit 
of wine. We ſhall prefently ſpeak of the me- 
thod of aſcertaining the preſence of theſe two 
falts in the ſpirituous fluid. 

The reſidue, after treatment with ſpirit of 
wine, and drying, muſt be agitated with 
eight times its 9 af cold diſtilled 

17 an 
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and fltered, After ſome hours ſtanding, the 
reſidue is to be dried a ſecond time, and boiled 
half an hour in four or five hundred times 
its weight of diſtilled water: this laſt reſi- 
due, after filtration, conſiſts of that which 
cold and boiling water is inſufficient to diſ- 
ſolve. The firſt water contains neutral falts, 
ſuch as vitriol of ſoda, or of magneſia ; the 
muriate of ſoda, or the vegetable alkali and 
the fixed alkalies, eſpecially mineral alkali, 
united with cretaceous acid: the large quan- 
tity of boiling water ſcarcely contains any 
ſubſtance but ſelenite. There are therefore 
four ſubſtances to be examined, after theſe. 
different operations on the matter obtained 
by evaporation. 1. The reſidue inſoluble in 
ſpirit of wine, and in water of different tem- 
peratures. 2. The falts diſſolved in ſpirit 
of wine. 3. The falts diſſolved in cold wa- 
ter. 4, and laſtly, Thoſe diſſolved in boil- 
ing water. We ſhall now proceed to the 
experiments neceſſary to aſcertain the nature 
of theſe different ſubſtances. 

I. The reſidue which has reſiſted the ac- 
tion of the ſpirit of wine and water, may 
be compoſed of calcareous earth, of magne- 
ſian and martial chalk, of clay and of quartz. 
Theſe two laſt ſubſtances are ſeldom found 
in waters, but the three firſt are very com- 
mon; the brown, or more or leſs deep 

ellow colour, indicates the preſence of iron, 
If the reſidue be of a white grey, it does not 
contain 
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cContain this metal. When iron is preſent, 


Bergman directs it to be moiſtened, and ex- 
poſed to the air till it ruſts; in which ſtate 
vinegar does not act on it. In order to ex- 
plain the methods of ſeparating theſe differ- 
ent ſubſtances, we will ſuppoſe an inſoluble 
reſidue to conſiſt of the five ſubſtances here 
mentioned; it muſt firſt be moiſtened, and 
expoſed to the rays of the ſun; and when the 
iron is perfectly ruſted, the reſidue muſt be 
digeſted in diſtilled vinegar. This acid diſ- 
ſolves the lime and magneſia, and by evapo- 
ration affords the calcareous acetous -falt, 
diſtinguiſhable from the acetous ſalt of mag- 
neſia, by its not attracting the humidity of 
the air. They may conſequently be ſepa» 
rated by deliqueſcence, or by pouring vitri- 
olic acid into their ſolution. The latter 
forms ſelenite, which precipitates; but if the 
magneſian acetous ſalt be preſent, the Epſom 
ſalt, compoſed of magneſia united with the 
vitriolic acid, will remain in ſolution, and 
may be obtained by a well-conducted eva- 
poration. To aſcertain the quantity of mag- 
neſian and calcareous earths contained in this 
. reſidue, the ſelenite is firſt to be precipitated ; 
and the Epſom ſalt, formed by the vitriolic 
acid poured into the acetous ſolution, - muſt 
then be precipitated by cretaceous vegetable 
alkali. 'The quantities of theſe precipitates are 
known by weighing.. When the chalk and 
magneſia of the reſidue are thus ſeparated, the 


iron, 
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Aron, the clay, and the quartz remain. The 
iron and clay are diſſolved by pure muriatic 
acid, from which the former is precipitated 
from Pruſſian lime, and the latter by creta- 
ceous vegetable alkali. Theſe precipitates 
muſt likewiſe be weighed. The matter which 
remains after the ſeparation of the clay and 
iron is uſually quartzoſe: its quantity may 
be known by weighing, and its habitudes 
by fuſion with the blow-pipe with cre- 
taceous mineral alkali. 'Such are the moft 
accurate proceſſes, recommended by Berg- 
man, for examining the inſoluble reſidue of 
waters. 85 | | | 

2. The ſpirit of wine uſed in waſhing 
the ſolid reſidue of mineral waters, muſt be 
evaporated to dryneſs. Bergman adviſes treat-, 
ing it with ſpirit of vitriol, in the ſame man- 
ner as the acetous ſolution before ſpoken of ; 
but it muſt be obſerved, that this proceſs 
ſerves only to exhibit the baſes of theſe 
falts. To determine the acid, which is or- 
dinarily united with magneſia or lime, and 
ſometimes with both, a few drops of oil of 
vitriol muſt be poured on, which excites an 
efferveſcence, and diſengages the muriatic 
acid, known by its ſmell and white vapour 
when the falt under examination contains 
that acid. This may likewiſe be known by 
diſſolving the whole reſidue in water, and 
adding a few drops of the ſolution of ſilver. 
The nature of the baſe, which, as we have 

5 | ; obſerved, 
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obſerved, is either lime, magneſia, or both 
together, is known by the ſame vitriolic 
acid, by a ſimilar proceſs with that already 
explained reſpecting the acetous ſolution. 
3. The water uſed in waſhing the firſt reſi- 
due of the mineral water, performed as before 
directed, with eight times its 50 of cold 
diſtilled water, contains neutral alkaline 
ſalts, ſuch as vitriol of ſoda, or Glauber's 
ſalt, or muriates or marine ſalts, chalk of 
pot-aſh, and of ſoda, and vitriol of mag- 
neſia: a ſmall quantity of martial vitriol is 
ſometimes found. Theſe falts never exiſt 
all together in waters: the vitriol of ſoda, 
and the chalk of pot-aſh, are very ſel- 
dom found; but marine falt is frequently 
met with, together with -cretaceous . ſo- 
da, The vitriol of magneſia 1s likewiſe fre- 
quently met with, and ſome waters even 
contain it in conſiderable quantities. When 
the firſt waſhing of the reſidue of a mineral 
water contains only one kind of neutral ſalt, 
it may eaſily be obtained by cryſtallization. ; 
and its nature aſcertained from its form, 
taſte, and the action of fire as well as that of 
the re-agents: but this caſe is very rare, 
for it is much more uſual to find many falts 
united in this lixivium. They muſt there- 
fore be ſeparated, if practicable, by flow 
evaporation ; but as this method does not 
always perfectly ſucceed, however carefully 
the evaporation be conducted, it will be ne- 
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ceſſary to re- examine the ſalts obtained at 
the different periods of the evaporation. 
Cretaceous ſoda is uſually depoſited con- 
fuſedly with the muriatic ſalts, but they 
may be ſeparated by a proceſs, pointed out 
by M. Gioanetti. It conſiſts in waſhing this 
mixed falt with diſtilled vinegar ; for this 
acid diſſolves cretaceous ſoda. The mix- 
ture muſt then be dried and waſhed a ſecond 
time with ſpirit of wine, which takes up 
acetous ſoda, without acting on marine ſalt. 
The ſpiritous ſolution being evaporated to 
dryneſs, and the reſidue calcined, the vine- 
gar becomes decompoſed and burns. Soda 
alone remains, whoſe quantity may be then 
OF determined. 

4. The water uſed in the quantity of four 
or five hundred times the weight of the re- 
fiduum of the mineral water contains onl 
vitriol of lime, or ſelenite. This may be 
aſcertained by pure cauſtic volatile alkali, 
which occaſions no change, while the cauſtic 
vegetable alkali precipitates it abundantly. 
By evaporation to dryneſs, the quantity of 
earthy falt contained in the water may be 
ns penal aſcertained. 


$ VIII. Concerning Artificial Mineral 
Waters. 


The numerous proceſſes we ade deſcribed 
for « examining the reſidues of mineral waters 


by 
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by evaporation, ſerve to aſcertain with the 
reateſt preciſion all the ſeveral matters held 
in ſolution in theſe fluids. Another pro- 
ceſs remains to be made to prove the ſucceſs 
of the analyſis, viz. That of imitating na- 
ture in the way of ſyntheſis, by diſſolving 
ure water the different ſubſtances, obtained 
by the analyſis of a mineral water which 
has been examined. If the artificial mine- 
ral water has the ſame taſte, the fame weight, 
and exhibits the ſame phenomena with re- 
agents as the natural mineral water, it is 
the moſt complete, and, the moſt certain 
proof that the analyſis has been well made. 
This artificial combination has likewiſe the 
advantage of being procured in all places at 
pleaſure, and at a trifling expenee; and is 
even in ſome caſes ſuperior to the natural 
mineral waters, whoſe properties may be 
changed by carriage, and other circumſtan- 1 
ces. The moſt celebrated chemiſts are of | 
opinion, that it is pofſible to imitate mi- | 
neral waters. Macquer has obſerved, that 
ſince. the diſcovery of the cretaceous acid, 
and the property it is found to poſſeſs of 
rendering many ſubſtances ſoluble in water, 
it is much more eaſy to prepare artificial 
mineral waters. Bergman has deſcribed the 
method of compoling waters, which per- | 
fectly imitate thoſe of Spa, Seltzer, Pyr- | 
mont, &c. He likewiſe informs us, that 
they are uſed with great ſucceſs in Sweden, 
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and that he himſelf has experienced their 
good effects. M. Duchanoy has publiſhed 
a work, in which he has given a number of 

roceſſes for imitating all the mineral waters 
uſually employed in medicine. We may 
therefore hope, that chemiſtry may render 
the moſt eſſential ſervice to the art of heal- 
Ing, by affording valuable medicines, whoſe 
activity may be increaſed or diminiſhed at 
pleaſure. 
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